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Applicant hereby files this application for extension of the patent term of U.S. Patent 
No. 6,411,852 under 35 U.S.C. §1.56 and 37 C.F.R. §1.710 et seq. The following 
information is submitted in accordance with 37 C.F.R. §1 .740(a). 



1. 37 C.F.R. §1. 740(a)(1) 

Identification of the Approved Product and Methods of Using the Approved Product 

The Alair® Bronchial Thermoplasty System ("Alair System") is indicated for the 
treatment of severe persistent asthma in patients 18 years and older whose asthma is not 
well controlled with inhaled corticosteroids and long acting beta agonists as described in 
the Approval Order attached as Appendix A regarding Premarket Approval Application 
(PMA) No. P080032. The Alair System includes an Alair Catheter Model ATS 2-5 
("Catheter"), an Alair RF Controller Model ATS 200 ("Controller"), which includes a foot 
switch to operate the Controller, and a commercially available return electrode purchased 
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by the user, as shown in Figure 1 of the FDA Executive Summary regarding PMA No. 
P080032 (FDA Executive Summary) reproduced below and attached as Appendix H. 




Figure 1 : Schematic of The Alair System 

The Catheter delivers RF energy from the Controller to desired target sites along 
the ainA/ays of a lung. The Catheter also senses the temperature of the ainway and relays 
temperature feedback data to the Controller. The Controller generates low-power, 
temperature-controlled RF energy to achieve a predetermined temperature setting for a 
predetermined time period. The temperature set point, power limit, maximum energy 
delivery, and delivery time cannot be adjusted by the operator, but rather these parameters 
are configured in controller software algorithms that limit the maximum tissue temperature 
to eS^'C over a maximum of 10 seconds with a total energy delivery not to exceed 120 
Joules at each target site along an ainA/ay. 

The Alair System treatment is an out-patient procedure that includes positioning a 
flexible bronchoscope at a target site in the lung of a patient and advancing the Alair 
Catheter through the bronchoscope until the distal tip of the catheter shaft is in 
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bronchoscopic view. When the electrode array of the Catheter is at the targeted site, the 
operator partially expands the electrode array so that the electrodes are close to or just 
touching the tissue at the targeted site. The axial position of the electrodes along the 
airway is adjusted to position the active electrodes as desired. The operator then further 
expands the electrode array until all four electrodes firmly contact the ainA/ay wall as shown 
in Figure 11 of the Catheter Instructions For Use ("Catheter IFU") attached as Appendix B. 



RF energy is then delivered to the targeted region by pressing and releasing the foot 
switch. 




Bronchoscope 



Figure 11: Alair® Catheter in the Airway 
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Complete treatment of any given ainA/ay requires delivering RF energy at a number 
of sites along the accessible length of the airway. The Catheter, therefore, must be 
repositioned and the electrode redeployed several times throughout a treatment. Referring 
to Figure 12 of the Catheter IFU reproduced below, the Catheter is initially placed distally 
in an ainA/ay, the electrode array is expanded, and the Controller is activated to deliver RF 
energy to one of the target sites along the ainA/ay. 




Catheter placed Electrode array Electrode array Electrode array Electrode array 

distally in airway, partially collapsed expanded and partially collapsed expanded and 

electrode anray and moved 5 mm adjacent but not and moved 5mm adjacent but not 

expanded and proximal to previous overlapping activa- proximal to previous overlapping activa- 

controller activated activation tion completed activation tion completed 



Figure 12: Contiguous Placement and Activation 

After completing the initial target site, the electrode array is partially collapsed and moved 
proximally by 5 mm. The electrode array is then expanded and reactivated to deliver RF 
energy to the proximal location. These steps are repeated at approximately 5 mm 
increments to provide a contiguous placement of the electrodes along the length of the 
airway. This process delivers energy to the airway wall in a pattern having four lines that 
extend longitudinally along at least a portion of the ainA^ay. 

The Alair System treatment has been shown in preclinical studies to reduce ainA/ay 
responsiveness and the ability to achieve pathological broncho-constriction by, at least in 
part, reducing the ainvay smooth muscle (ASM) within the ainA^ay walls of the lung. 
Contraction of the ASM is a main cause of airway constriction that leads to difficulty in 
breathing during asthma attacks. Severe asthma patients experience an increase in the 
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mass of ASM. This increase of ASM mass, together with inflammation of the airways, 
thickens airway walls and concomitantly decreases the inside diameter of the ainA/ays 
when the ASM contracts (i.e., shortens). The resulting decrease in ainA/ay diameter 
increases the resistance to airflow and further contributes to difficulty in breathing during 
asthma attacks. Figure 5 of the PMA Module 070003 Executive Summary (Appendix I), 
reproduced below, depicts a cross-sectional representation of (a) a normal ainway, (b) an 
asthmatic airway, and (c) an asthmatic airway during an asthma attack. 



Noffi^a I Airway 



Asthfnatic Airway 



Asthmatic Airway 
Dufing dn Asthma Attack 







Normal 
Airway 




Airway 
Smooth 

Wlyscle 



Narrowed 
Airway in 
anAsthmatic 



Increased Airway 
Smooth Musde 




Constricted 
Airway During 
an Asthm atic Attack 

Contracted Airway 
Smooth Muscle 



The thermal energy delivered by the Alair System to the airway wall heats the tissue 
in a controlled manner intended to reduce, debulk, or partially eliminate ASM. Preclinical 
studies showed that the reduction of ASM (a) decreases the ability of airways to 
constrict/contract, (b) reduces resistance to airflow, (c) reduces responsiveness of the 
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airway, and (d) increases the resting diameter of tlie ainA/ay. (Danek et al. 2004\ Brown et 
al. 20052.) 

2. 37 C,RR.§1. 740(a)(2) 

Identification of the Federal Statute Under Which the Requlatorv Review Occurred 

The regulatory review of the Alair System occurred under Section 515 of the 
Federal Food, Drug and Cosmetic Act. The pertinent regulations are set forth at 21 C.F.R. 
§ 800 et seq.3 

3. 37 C.F.R. §1 .740(a)(3) 

Identification of the Date on Which the Alair System Received Permission for 
Commercial Marketing 

The Alair System was approved for commercial marketing on April 27, 2010, as set 
forth in the Approval Order in Appendix A. 

4. 37 C.F.R. §1. 740(a)(4) 

Identification of Active Ingredient of Drug Product 
Not applicable. 



^ Danek CJ, Lombard CM, Dungworth DL, Cox PG, Miller JD, Biggs MJ, Keast TM, Loomas 
BE, Wizeman WJ, Hogg JC, Leff AR. Reduction in Airway Hyperresponsiveness to Methacholine 
by the Application of RF Energy in Dogs. J AppI Physiol. 2004, 97(5): 1946-53. 

2 Brown RH, Wizeman W, Danek C, Mitzner W. Effect of Bronchial Thermoplasty on 
AlHA/ay Distensibility. Eur Respir J. 2005 Aug:26(2):277-82. 

^ 510(k) Application Nos. K980046 and K993900 were cleared in 1998 and 2000, 
respectively. Application No. K980046 was for the Bronchus Bronchial Catheter System having a 
balloon RF electrode array intended for foreign body removal and bronchial hemostasis. 
Application No. K993900 was for the Bronchus Coagulation Electrode System having a basket RF 
electrode array intended for coagulation or hemostasis in the tracheobronchial tree. Asthmatx, Inc. 
acquired 510(k) Application Nos. K980046 and K993900 via an assignment. 
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5. 37 C.F.R.§1 .740(a)(5) 

Statement of Timely Filing of Application 

Under 37 C.F.R. §1. 720(f), this application is being submitted within 60 days of the 
date that the Alair System was approved for commercial marketing. The last day on which 
this application can be submitted is June 25, 2010. 

6. 37 C.F.R. §1 .740(a)(6) 

Identification of Patent 

The present application seeks to extend the term of U.S. Patent No. 6,41 1 ,852, filed 
on April 21, 1999, which issued on June 25, 2002, and is currently set to expire on April 7, 
2017 (the "'852 Patent"). The inventors are Dr. Michael D. Laufer, Christopher J. Danek, 
Thomas M. Keast, and Bryan E. Loomas. 

7. 37 C.F.R. §1 .740(a)(7) 

Patent Copy 

A copy of the '852 Patent, including the entire specification, claims and drawings, is 
attached as Appendix C. 

8. 37 C.F.R. §1 .740(a)(8) 

Copy of Disclaimers. Corrections. Reexamination Certificates, and Maintenance 
Fee Payment Receipts 

No disclaimer of any portion of the term of the '852 Patent has been made. A first 
Certificate of Correction dated May 13, 2003 (attached as Appendix D) corrected the listing 
of inventors to include Dr. Michael D. Laufer. A second Certificate of Correction dated 
November 13, 2007 (attached as Appendix E) corrected the priority claim of the '852 
Patent to indirectly claim priority to U.S. Patent Application No. 08/833,550, filed on April 7, 
1997, and now U.S. Patent No. 6,273,907. Copies of Maintenance Fee Payment Receipts 
are attached as Appendix F. There are no Reexamination Certificates. 
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9. 37 C.F.R. §1 .740(a)(9) 

Statement Showing that the '852 Patent Claims Methods of Treating Conditions of 
the Lungs, such as Severe Persistent Asthma. Using the Approved Product 

As shown in the chart below, at least claims 1-7, 10-19, 32, 36, 41-49, 53 and 54 of 
the '852 Patent are directed to methods of using the approved product as set forth in the 
Catheter IFU, the Controller Operator's IVIanual ("Controller OM"), the FDA Executive 
Summary, and/or Panel Pack Sponsor Executive Summary (Sponsor Exec. Summ.) 
attached as Appendices B and G-l, respectively. 





;>.^Exfsterti^f^^ClaimlEfem%ntjn,vthe; 


1 . A method for treating conditions of the 
lungs by decreasing airway responsiveness 
comprising: 


The Alair System is used in methods for 
treating conditions of the lungs, such as 
severe persistent asthma, by decreasing 
ainA/ay responsiveness. (Catheter IFU at 5 
and 17-19; Controller OM at 5; FDA Exec. 
Summ. at 3 and 6.) 


transferring energy to or from an airway 
wall in the lungs to alter the ainA^ay wall in 
such a manner that the responsiveness of 
the airway is reduced. 


The Alair System transfers RF energy to 
the airway wall and is intended to reduce 
ASM such that the responsiveness of the 
airway is reduced. (FDA Exec. Summ. at 6; 
Catheter IFU at 5; Controller OM at 5.) 


2. The method of claim 1 , wherein the 
energy transfer alters the structure of the 
ainway wall. 


The bronchial thermoplasty caused by the 
Alair System is intended to reduce, debulk, 
or partially eliminate ASM, which alters the 
structure of the ainA/ay wall. (Catheter IFU 
at 5; Controller OM at 5.) 


3. The method of claim 1 , wherein the 
energy transfer alters the function of the 
ain/vay wall. 


The reduction of ASM caused by the Alair 
System has been shown to alter the 
function of the ainA/ay wall by (a) 
decreasing the ability of the airways to 
constrict/contract, and/or (b) reducing 
responsiveness of the ainA/ay. (Catheter 
IFU at 5; Controller OM at 5.) 
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4. The method of claim 1 , wherein the 
method is used to treat asthma by 
preventing contraction of the ainway. 


The Alair System treats asthma, at least in 
part, by decreasing the ability of the 
ainrt/ays to constrict/contract. (Catheter IFU 
at 5; Controller OM at 5.) 


5. The method of claim 1 , wherein the 
energy transfer alters the airway in such a 
manner that the ability of the ainway to 
narrow is impaired. 


The Alair System decreases the ability of 
the airways to constrict/contract and 
reduces the responsiveness of the airways, 
and therefore the transferred energy alters 
the airways in such a manner that the 
ability of the airway to narrow is impaired. 
(Catheter IFU at 5; Controller OM at 5.) 


6. The method of claim 1 , wherein the 
energy is transferred to the airway by 
moving an energy transfer device along the 
airway. 


In operation, the steps of placing the 
catheter in an airway, expanding the 
electrode array, activating the controller to 
deliver the RF energy, partially collapsing 
the electrode array, and moving the 
partially collapsed electrode array 
proximally in 5 mm increments are 
repeated along all, or at least a portion of, 
the length of an ainA/ay. (Catheter IFU at 
17-19.) 


7. The method of claim 1 , wherein the 
energy is transferred to a portion of the 
airway by an energy transfer device which 
creates one or more energy transfer 
patterns. 


The Alair Catheter includes an expandable 
electrode array having four separate 
electrodes that create an energy transfer 
pattern having four elongated lines 
extending along at least a portion of the 
airway wall. (Catheter IFU at 14-19, and in 
particular Figures 5-7 and 11.) 


10. The method of claim 7, wherein the 
energy is transferred to the airway in a 
pattern of at least one stripe extending 
along the ainA^ay in a longitudinal or helical 
pattern. 


The Alair Catheter delivers RF energy to 
the airway wall at 5 mm increments which 
are adjacent to each other to provide 
contiguous placement of the electrodes 
along the length of an airway. (Catheter 
IFU at 18-19, Figure 12.) As a result, the 
Alair System transfers energy to the airway 
in a pattern of four stripes that extend along 
at least a portion of the ainvay in a 
longitudinal pattern. 
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1 1 . The method of claim 1 , wherein the 
energy is transferred to the airway at the 
location of an opening of an ain/vay, a 
bifurcation, or an opening of a side branch. 


The electrode array of the Alair System is 
placed, among other areas, at an opening 
of an airway, a bifurcation, or an opening of 
a side branch as shown and described with 
reference to Figures 11 and 12 of the 
Catheter IFU. (Catheter IFU at 17-19.) 
The Alair System transfers RF energy to 
the ainway at these locations. (Catheter 
IFU at 18-19.) 


12. The method of claim 1 , wherein the 
energy is transferred to the airway at a 
segment of the airway between bifurcations, 
openings, or side branches. 


The electrode array of the Alair System is 
placed at a segment between bifurcations, 
openings or side branches where it delivers 
energy as shown and described with 
reference to Figure 12 of the Catheter IFU. 
(Catheter IFU at 18-19.) 


13. The method of claim 1 , wherein the 
energy is transferred to the ainA/ay by 
activating an energy transfer device, 
deactivating the energy transfer device, 
moving the energy transfer device, and 
reactivating the energy transfer device. 


The Alair System operates by repeating the 
steps of placing the catheter in an ainA/ay, 
expanding the electrode array, activating 
the controller to deliver RF energy to the 
ainA/ay, partially collapsing the electrode 
array, and moving the catheter proximally 
by 5 mm increments along at least a portion 
of the length of the ainA/ay. (Catheter IFU 
at 18-19, Figure 12.) 


14. The method of claim 1, wherein the 
energy transfer alters smooth muscle of the 
ainA/ay wall in such a manner that the 
responsiveness of the airway is reduced. 


The energy transferred to the ainA/ay wall 
by the Alair System is intended to reduce 
ASM such that the responsiveness of the 
ainA/ay is reduced. (Catheter IFU at 5; 
Controller OM at 5; FDA Exec. Summ. at 
6.) 


15. The method of claim 14, wherein the 
ability of the smooth muscle to contract is 
altered. 


The Alair System decreases the ability of 
the ainA/ays to constrict/contract, and since 
ASM is the portion of the ainA/ay that 
causes constriction, the Alair System alters 
the ability of the smooth muscle to contract. 
(Catheter IFU at 5; Controller OM at 5.) 
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16. The method of claim 15, wherein 
shortening of all or some of the smooth 
muscle is reduced or prevented. 


The Alair System is intended to reduce, 
debulk or partially eliminate ASM such that 
the ability of the ainA/ay to constrict/contract 
is reduced. (Catheter IFU at 5; Controller 
OM at 5.) Since shortening of the ASM 
causes airway constriction, the Alair 
System reduces or prevents shortening of 
all or some of the smooth muscle. 


17. The method of claim 14, wherein the 
energy transfer alters a connection between 
the smooth muscle and the airway wall. 


The Alair System is intended to reduce,^ 
debulk or partially eliminate ASM, and 
therefore it alters the connection between 
the ASM and the airway wall for the portion 
of the ASM that is reduced, debulked or 

nprtipll\/ pliminatpH ^f^athpfpr IFIJ at ^' 

|JCII LICIIiy dll 1 III ICIldJ . ^vyClll l^ld 11 \J Ol V/, 

Controller OM at 5.) 


18. The method of claim 14, wherein the 
energy transfer eliminates at least a portion 
of the smooth muscle. 


The energy transferred by the Alair System 
is intended to reduce, debulk or partially 
eliminate ASM. (Catheter IFU at 5; 
Controller OM at 5.) 


19. The method of claim 14, wherein the 
energy transfer prevents the smooth muscle 
from replicating. 


The energy transferred by the Alair System 
is intended to reduce, debulk or partially 
eliminate the ASM, and therefore the 
energy transfer prevents the ASM from 
replicating. (Catheter IFU at 5; Controller 
OM at 5.) Moreover, the reduction in ASM 
mass persists over a long period indicating 
that the RF energy prevents the ASM from 
replicating. (Sponsor Exec. Summ. at 14- 
15.) 
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£xistencftiOMhe Claim Eiementlin therr 


32. The method of claim 1 , wherein the 
energy transfer alters at least a part of the 
epithelium in the airway wall. 


In operation, the Alair Catheter is expanded 
until the electrodes contact the airway wall 
(Catheter IFU at 18-19, Figure 11), and RF 
energy is delivered through the electrode 
array to heat tissue to 65''C over the 5 mm 
area of exposed (uninsulated) electrode 
wire. (FDA Exec. Summ. at 5; and Sponsor 
Exec. Summ. at 15-16.) Because the 
electrodes directly contact the epithelium of 
the ainA/ay wall, the epithelium is heated to 
a temperature of 65**C, which alters the 
epithelium. 


36. The method of claim 1 , wherein the 
energy transfer alters at least a part of a 
submucosal layer in the ainA/ay wall. 


The Alair System heats tissue adjacent to 
the electrodes to es^'C to reduce, debulk, or 
partially eliminate ASM. (FDA Exec. 
Summ. at 5; Sponsor Exec. Summ. at 15- 
16; and Catheter IFU at 5.) Energy 
delivered at a controlled temperature of 
65''C is sufficient to coagulate tissue 
without charring or vaporizing the tissue. 
The submucosal layer of the ainA/ay wall is 
located between the epithelium and the 
ASM, and thus the energy transferred by 
the Alair System will accordingly alter at 
least a portion of the submucosal layer in 
the ainA/ay wall. 


41. The method of claim 1, wherein the 
airways treated are at least 1 mm in 
diameter. 


The Alair System is designed for treating 
airways oT > o mm in aiameter. (oponsor 
Exec. Summ. at 15-16.) 


42. The method of claim 41 , wherein the 
ainways treated are at least 3 mm in 
diameter. 


The Alair System is designed for treating 
ainways of > 3 mm in diameter. (Sponsor 
Exec. Summ. at 15-16.) 


43. The method of claim 1, wherein the 
airways treated are generations 2 through 
8. 


The Alair System is designed for treating 
ainA/ays of > 3 mm in diameter. (Sponsor 
Exec. Summ. at 15-16.) AinA/ays of > 3 mm 
in diameter include a portion of the range of 
generations 2 through 8. 
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AA. The method of claim 43, wherein the 
airways treated are generations 2 through 
6. 


The Alair System is designed for treating 
ainA/ays of > 3 mm in diameter. (Sponsor 
Exec. Summ. at 15-16.) AinA/ays of > 3 mm 
in diameter include a portion of the range of 
generations 2 through 6. 


45. The method of claim 1 , wherein the 
airway treated are visualizable with a 
bronchoscope. 


The bronchoscope is navigated to the 
target site and positioned so that the target 
site is in bronchoscopic view, and the 
catheter is advanced through the 
bronchoscope until the distal tip of the 
catheter shaft is in bronchoscopic view. 
(Catheter IFU at 17-18.) 


46. A method for treating conditions of the 
lungs by decreasing ainA^ay resistance to 
airflow comprising: 


The Alair System is used in methods for 
treating severe persistent asthma by 
decreasing resistance to airflow. (Catheter 
IFU at 5 and 17-19; Controller OM at 5; and 
FDA Exec. Summ. at 3 and 6.) 


transferring energy to or from an ainway 
wall in the lungs to alter the ainA/ay wall in 
such a manner that a resistance to airflow 
of the ainway is decreased. 


The Alair System transfers RF energy to 
the ainway wall and is intended to reduce 
ASM such that the resistance to airflow is 
reduced. (FDA Exec. Summ. at 6; Catheter 
IFU at 5; and Controller OM at 5.) 


47. The method of claim 46, wherein the 
energy transfer alters a structure of the 
airway wall to increase an effective caliber 
of the ain/vay. 


The Alair System reduces ASM and has 
been shown to increase the resting 
diameter of the ainA/ay. (Catheter IFU at 5; 
Controller OM at 5.) 


48. The method of claim 47, wherein the 
structure of the ainA^ay wall is altered by 
decreasing a thickness of the airway wall. 


The bronchial thermoplasty caused by the 
Alair System is intended to reduce, debulk, 
or partially eliminate ASM, which alters the 
structure of the ainA/ay wall. (Catheter IFU- 
at 5; Controller OM . at 5.) 


49. The method of claim 46, wherein the 
energy transfer alters a function of the 
airway wall to increase an effective caliber 
of the airway. 


The Alair System reduces ASM and has 
been shown to increase the resting 
diameter of the ainA/ay. (Catheter IFU at 5; 
Controller OM at 5.) 
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53. The method of claim 49, wherein the 
function of the ainA^ay wall is altered by 
altering a resting tone of the ainA/ay wall. 


The reduction of ASM caused by the Alair 
System has been shown to (a) decrease 
the ability of the airways to 
constrict/contract, (b) reduce resistance to 
airflow, (c) reduce responsiveness of the 
airway, and/or (d) increase the resting 
diameter of the airway. (IFU at 5; OM at 5; 
and Sponsor Exec. Summ. at 14-16.) The 
energy from the Alair System accordingly 
alters the function of the airway wall. 


54. The method of claim 53, wherein the 
resting tone is altered by altering the 
smooth muscle or by denervation. 


The Alair System has been shown to (a) 
decrease the ability of the airways to 
constrict/contract, (b) reduce resistance to 
airflow, (c) reduce responsiveness of the 
airway, and/or (d) increase the resting 
diameter of the airway by reducing, 
debulking or eliminating ASM. (IFU at 5; 
OM at 5; and Sponsor Exec. Summ. at 14- 
16.) 
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10. 37C.F.R.§1.740(a)(10) 

Statement of the Relevant Dates and Information for Determination of the 
Application Regulatory Review 

A clinical investigation on humans was conducted under Investigational Device 
Exemption (IDE) No. G050082, which received conditional approval on July 21, 2005. 
PMA No. P080032 was submitted to the FDA on December 30, 2008 and approved on 
April 27, 2010. The '852 Patent issued on June 25, 2002, and is currently set to expire on 
April 7, 2017. 
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11. 37C.F.R.§1.740(a)(11) 

Description of Significant Activities 

During the applicable regulatory review period, the applicant was actively involved 
in obtaining premarket approval for the Alair System. As discussed above, IDE No. 
G050082 was conditionally approved on July 21, 2005, after which tinne clinical studies on 
humans were conducted with over 297 patients. PMA No. P080032 was submitted to the 
FDA in three modules; the last of the three modules was submitted on December 29, 2008 
and subsequently amended eight times in response to questions from the FDA. PMA No. 
P080032 received an Advisory Panel Recommendation for Approval with Conditions on 
October 28, 2009. PMA No. P080032 was approved on April 27. 2010. A detailed 
description of the activities undertaken with respect to the Alair System during the 
regulatory review period is set forth in Appendix J. 
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12. 37C.F.R.§1.777(a)(12) 

Eligibility for Patent Extension and Length of Extension 

In the opinion of the applicant Asthmatx, Inc., the '852 Patent is eligible for patent 
term extension because: 

a. one or more of the claims of the '852 Patent claims methods of using the 
approved Alair System; 

b. the term of the '852 Patent has not been extended on the basis of 35 U.S.C. 
§156 before submitting the present application for term extension; 

c. the term of no other U.S. Patent has been extended under 35 U.S.C. §156 
on the basis of the regulatory review process associated with the approved 
product; 

d. there is an eligible period of regulatory review for which the patent may be 
extended pursuant to 35 U.S.C. §156; 

e. the present application for term extension has been submitted within the 60- 
day period following the approval date of the approved product pursuant to 
35 U.S.C. §156; 

f. the owner of the '852 Patent, which was the applicant before the FDA for 
marketing approval, has authorized the present application for patent term 
extension of the '852 Patent; and 

g. the present application for patent term extension complies with all 
requirements of 35 U.S.C. §156 and all applicable rules and regulations. 

The period of patent term extension for the '852 Patent requested by the Applicant is 1,114 
days, such that the '852 Patent would expire on April 25, 2020. The requested extension 
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period of the '852 Patent corresponds to the regulatory review period for extension 
according to the provisions of 35 U.S.C. §1 56(g)(3), as calculated according to 37 C.F.R. 
§1.777. 

A. Calculation Under 37 C.F.R. §1. 777(c)(1) 

The number of days in the period beginning on the date a clinical investigation on 
humans involving the device was begun (July 21, 2005) and ending on the date an 
application was initially submitted under Section 515 of the Federal Food, Drug and 
Cosmetic Act (December 29, 2008) was 1,257 days (not including December 29, 2008). 

B. Calculation Under 37 C.F.R. S1 ■777(c)(2) 

The number of days in the period beginning on the date the application was initially 
submitted with respect to the device under Section 515 of the Federal Food, Drug and 
Cosmetic Act (December 29, 2008) and ending on the date such application was approved 
under such Act (April 27, 2010) was 485 days (including December 29, 2008 and April 27, 
2010). 

The total regulatory review period under 37 C.F.R. §1. 777(c) was 1,742 days. 

C. Adjustments Under 37 C.F.R. S1.777(d)(1) 

Under 37 C.F.R. §1. 777(d)(1), the regulatory review period eligible for extension is 
determined by subtracting the following from the regulatory review period calculated under 
37 C.F.R. §1. 777(c). 

(i) The number of days in the periods of paragraphs (c)(1) and (c)(2) of 
37 C.F.R. §1 .777 which were on or before the date on which the patent issued. 

Subtract 0 days - None of the days of the regulatory review period were on 
or before the June 25, 2002, issue date of the '852 Patent. 
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(ii) The number of days in the periods of paragraphs (c)(1) and (c)(2) of 
37 C.F.R. §1.777 during which it is determined in 35 U.S.C. §1 56(d)(2)(B) by the Secretary 
of Health of Human Services that applicant did not act with due diligence. 

Subtract 0 days - The Applicant acted with due diligence throughout the 
period from June 21, 2005, through April 27, 2010, as set forth in the detailed description 
of activities undertaken with respect to the Alair System in Appendix J. Further factual 
basis supporting the Applicant's due diligence includes: 

(a) Debera Brown, Vice President of Regulatory Affairs at Asthmatx, Inc., 
is a corporate officer whose sole responsibility is handling of 
regulatory affairs; 

(b) The Alair System is the sole product of Asthmatx, Inc., and therefore 
Ms. Brown devoted her full attention to regulatory review matters and 
handled such matters with dispatch throughout the entire regulatory 
review period; and 

(c) Asthmabc, Inc. is not aware of any circumstances during the regulatory 
review period when it did not act with due diligence. 

(iii) One-half the number of days remaining in the period defined by 37 
C.F.R. §1. 777(c)(1) after that period is reduced in accordance with paragraphs (d)(1)(i) 
and (ii) of this section, with half days being ignored for the purposes of subtraction. 

Subtract 628 days - The relevant period of regulatory review eligible for 
patent term extension under 37 C.F.R. §1.777(d)(1) is accordingly 1,114 days (1,742 days 
- 628 days). 
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D. Calculations Under 37 C.F.R. S1.777(clH2) 

The number of days determined according to 37 C.F.R. §1. 777(d)(1) are added to 
the original term of the patent, as shortened by any terminal disclaimer, to determine the 
extended term of the patent. 

Extended Temi of '852 Patent - April 25, 2020 is the extended term of the "852 
Patent, which is 1 ,1 14 days added to April 7, 2017. 

E. Fourteen Year Limit Under 37 C.F.R. §1.777(d)(3-4) 

Under 37 C.F.R. §1.777(d)(3-4), the extended term of the '852 Patent cannot 
exceed 14 years from the date of approval of PMA No. P080032, which is December 31, 
2023. Therefore, extending the term of the '852 Patent to April 25, 2020 does not exceed 
the 14 year limit under 37 C.F.R. §1.777(d)(3-4). 

F. Five Year Limit Under 37 C.F.R. !$1. 777(d)(5) 

Under 37 C.F.R. §1 .777(d)(5), the extended term of the '852 Patent cannot exceed 
five years form its original expiration date of April 7, 2017, which is April 7, 2022. 
Therefore, extending the term of the '852 Patent to April 25, 2020 does not exceed the 5 
year limit under 37 C.F.R. §1 .777(d)(5). 

The applicant accordingly submits that the term of the '852 Patent should be 
extended to April 25, 2020. 

13. 37C.F.R.§1.740(a)(13) 

Duty of Disclosure 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Human and Health Services or the Secretary of 
Agriculture any information which is material to the determination of entitlement to the 
patent term extension sought herein. 
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14. 37C.F.R.§1.740(a)(14) 

Prescribed Fee 

Payment in ttie amount of $1,120 is submitted lierewith accordance witli 37 C.F.R. 
§1.20(j). Please charge any additional fee required in ^connection with the present 
application, throughout the pendency of this application, to Deposit Account # 50-0665. 



15. 37C.F.R.§1.740(a)(15) 

Correspondence Information 

All inquiries and correspondence relating to the present application for patent term 
extension should be directed to: 



Paul T. Parker 

Perkins Cole LLP 

P.O. Box 1247 

Attorneys for Applicant 

Customer No. 46844 

Seattle, Washington 981 1 1-1247 

Reg. No. 38,264 

(206) 359-3258 

(206) 359-4258 fax , 

PParker@perkinscoie.com 
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16. 37C.F.R.§1.740(a)(16) 

Certified Duplicate of Application Papers 

A duplicate of the application papers, certified as such, is submitted herewith. 



Correspondence Address: 

Customer No. 46844 
Perkins Coie LLP 
Attorneys for Applicant 
P.O. Box 1247 

Seattle, Washington 981 1 1 -1 247 
(206) 359-8000 

Appendix A - FDA Approval Order PMA No. P0800032 

Appendix B - Catheter Instructions for Use 

Appendix C - U.S. Patent No. 6,41 1 ,852 

Appendix D - Certificate of Correction (May 13, 2003) 

Appendix E - Certificate of Correction (November 13, 2007) 

Appendix F - Maintenance Fee Payment Receipts 

Appendix G - Controller Operator's Manual 

Appendix H - FDA Executive Summary P080032 

Appendix I - Panel Pack Sponsor Executive Summary P080032 

Appendix J - FDA Due Diligence Log 



Respectfully submitted, 
Perkins Coie LLP 





Paul T. Parker 
Registration No. 38,264 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 



FDA-CDRH-ODE-FOS 



Public Health Service 



NO. 7299 P. 1 



Food and Drug Administration 
10903 New Hampshire Avenue 



Ms. Debera Brovvn 



Docunf^ent Control Room W-Oee-0609 
Silver Spring, MD 20993-0002 



Vice President, Regulatory Affairs 

Asthmatx, Jiicoiporated APR 2 7 2010 

888 Ross Drive, First Floor 

Sunnyvale, California 940S9 

Re: P080032 

Alair Bronchial Thermoplasty System: Alair Catheter and Alair RF Controller 
Filed; December 30, 2008 

Amended: January 6, Febi-uaiy 4, February 17, June.9, June 1 1, June 25, October 1, 
October 9, 2009, December 1 1 , 2009, and December 1 4, 2009 
Procode: OOY 

Dear Ms- Brown: 

The Center foi Devices and Radiological Health (CDRH) of the Food and Drug 
Administration (FDA) has completed its review of your premarket approval application 
(PMA) for the Alair Bronchial Thermoplasty System. This device is mdicated for the 
treatment of severe persistent asthma in patients 1 8 years and older whose asthma is not well 
controlled with inllaled corticosteroids and long acting beta agonists. We are pleased to 
infotm you that the PMA is approved. You may begin commercial distribution of the device 
ta accordance with the conditions of approval described below. 

The sale and distribution of this device are restricted to prescription use in accordance with 
21 CFR 801. 109 and under section 515(d)(l)(B)(ii) of the Federal Food, Drug, and Cosmetic 
Act (the ac^). The device is further restricted under section 5 1 5(d)(l)CBXii) of tlie act msofar 
as the labeling must specify the specific training or experience practitioners need in order to 
use the device. FDA has determined that these restrictiotis on sale and distribution are 
necessary to provide reasonable assurance of the safely and effectiveness of the device. Your 
device is therefore a restricted device subject to the requkements in sections 502(q) and (r) of 
the act, U3 addition to the many other FDA requirements govermng the manufacture, 
distribution, and marketing of devices. 

Expiration dating for this device has been estabhshed and approved at one year. 

Continued approval of this PMA is contingent upon the submission of periodic reports, 
required under 21 CFR 814.84, at intervals of one year from the date of approval of the 
original PMA. Two copies of this report, identified as "Annual Rep ort" and beating the 
applicable PMA reference number, should be submitted to the address below. The Annual 
Report should indicate the beginnmg and ending date of the period covered by the report and 
Should include the information required by 21 CFR 8 1 4.84. 
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In addition to the above, and in order to provide continued reasonable assurance of the safety 
and effectiveness of the device, the Annual Report must include, separately for the Alair 
Cathetef alid Alair RF Controller, the niimber of devices sold and distributed during the 
reporting period, inclnding those distributed to distributors. The distribution data ^Vill serve 
as a denominator and provide necessary context for FDA to ascertain tlie frequency and 
prevalence of adverse events, as FDA evaluates the continued safety and effectiveness of the 
device. 

In addition to the Annual Report requirements, you have agreed to provide the following data 
in post-approval study (PAS) reports. Two copies, identified as " f MA Post-Approval Study 
ESEort" and beating the applicable PMA reference number, should be submitted to the 
address below. 

1 . The first post-approval study is to evaluate dm^ability of effectiveness of the Alair System 
in patients with severe persistent asthma. The study population will consist of Alair-group 
subjects who are currently in the follow-up phase of the AIR2 Trial (Protocol #04-02). 

The primary endpoint of the PAS is the projpOrtion of subjects experiencing severe 
exacerbations during the first year after the Alair treatment compared to subsequent 12- 
month periods out to 5 years. The study hypothesis to be evaluated is that the upper 95% 
confidence limit of the difference in proportions of subjects experiencing severe 
exacerbations (i.e., the subsequent 1 2-month proportion minus the first 1 2-month 
proportion) is less than 20%. 

The secondary endpoints will include the following additional safety endpoints for which 
data axe currently being collected in the AIR2 Trial: 

• Severe exacetbation rates (exacerbations / subject / year) 

• RespiiatGiy adverse events (rates of respiratory adverse events, and proportion of 
subjects with respiratory adverse events) 

• Emergency room visits for respitatory symptoms (rates of emergency room visits, 
and proportion of subjects with emergency room visits for respiratory symptoms) 

• Hospitali2ations for respiratory symptoms (rates of hospitalizations, and proportion 
of subjects with hospitalizations for respiratory symptoms) 

• Respiratory Serious Adverse Events (detailed narratives will be provided for each 
event) 

• Forced Expiratory Volume in 1 second (FEV]) 

t'or primary effectiveness endpoint, the urhnary analysis will test the hypothesis whether 
the upper 95% confidence limit of the difference in proportions of subjects experiencing 
severe exacerbations (Le., the subsequent 12-month proportion minus the first 12-monfh 
proportion) is less than 20%. The proportions of patients with severe exacerbafions at 
each year will be calculated with the clenominator as the number of patients who 
complete follow-up visits for that particular year. Patients who are lost to follow-up will 
be excluded from the analysis. 
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In addition to the primary analyses, a sensitivily analysis wiU be conducted at 5 years. 

Secondary effectiveness endpoints ^vill be evaluated whh descriptive statistics with 95% 
CI. All adverse events (AE) will be summarized by the number of the subjects reporting 
the adverse events, system organ class, preferted term, severity, relationship to procedure 
and the duration of the AEs. ' 

You have also agreed to make every reasonable effort to limit the cumulative loss-to- 
follow-up to be less than 20% at the 5 year follow-up (with an average yearly loss <S%) 
Beginning with the subjects entering the study at Year 2, and assumins a 20% dropout 
approximately 140 subjects are expected to be evaluable far the 5-year endpoint. 

2. The second PAS study will be a prospeetive, open-label, single arm, multi-center study 
conducted in the United States. Hie study objective is to demonstrate durabihty of 
treataient effect aid to evaluate the short-term and longer-term safety profile of the Alair 
System in the United States in the intended use population. The sponsor will enroll up to 
300 subjects (a miminum of 250 subjects) to achieve 200 evaluable study subjects at the 
end of 5 years post-treatment; this is based on a 20% lost-to-follow-up over 5 years. 

The primary endpoint will be the proportion of subjects experiencing severe 
exacerbations during the subsequent 12-month periods (for Years 2, 3, 4, and 5) 
compared to the first 12-month proportion after the Alair treatment.' The study hypothesis 
is to demonsti-ate that the proportion of subjects who experience severe exacerbations in 
the subsequent 12-month follow-up [for Year 2, Year 3, Year 4 and Year 5 (in 12-month 
periods)] is not statistically worse when compared with the first 12-month proportion, 
which begins 6.weeks after the last Alair treatment This objective will be met if the ' 
upper 95% confidence limit of the difference in proportions (i.e., the subsequent 12- 
monfli proportion minus the first 12-monfli proportion) is less than 20%. 

The secondary endpoints will include the following additional safety endpoints which 
Will be evaluated annually through Year 5 following treatment widi the Alair System: 

• Rates of Severe exacerbations (exacerbations /subject /year) 

• Re^iratoiy adverse events (rates of respiratory advefse events, and proportion of 
subjects with respiratory adverse events) 

• Emergency room visits for asthma symptoms (rates of emergency room visits and 
proportion of subjects with emergency room visits for asthma symptoms) 

• Hospitalizations for asthma symptoms (hospitalizations/ subject/ year, and proportion 
of subjects with hospitalizations for respuratory symptoms) 

• Respiratory Serious Adverse Events (detailed narratives will be provided for each 
event) 

• Pre- and post-bronchodilator FEVi 

The maJpis plan for the prhnary and secondary effectiveness endpomts. and tlie AEs will 
be the same as described for the first PAS in this order. 
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You hzve also agreed to make every reasonable effort to limit the cumulative loss-to- 
follow-up to less than 20% at the 5 year follow-up (with an average yearly loss <5%). If 
the fpUow-up rate is unacceptably low during the 5 year follow-up, FDA will consider 
other options to limit loss-to'-follow-up, mcludmg requirmg you to rtscrviit more subjects. 

You must also update your patient and physician labeling (via PMA supplement) to reflect 
the results of the post-approval study at 5 yeais, as soon as these data are available, as weU as 
any other time points deemed necessary by FDA if significant new information ftom the 
study becomes available. 

Be advised that the failure to conduct any such study in compliance with the good cUnical 
laboratory practices m 21 CFR part 58 (if a non-clinical study subject to part 58) or the 
institutional review board regulations in 21 CFR part 56 and the informed consent regulations 
in 21 CFR part 50 (if a clinical study involving human subjects) may be grounds for FDA 
withdrawal of approval of the PMA. 

Within 30 days of your neceipt of this letter, you tnust submit a FMA supplement that 
mcludes a complete protocol of your post-approval studies. Your PMA supplement should 
be cleatly labeled as a "Post-Approval Study Protocol" and submitted in triplicate to the 
address below. Please refetence the PMA number above to facilitate processing. If there are 
muWple protocols being finalized after PMA approval, please submit each protocol as a 
separate PMA supplement For more infottnation on post-approval studies, see the FDA 
guidance docuraettt entitled, "Procedures for HandUng Post-Approval Studies hnposed bv 
PMA Order" 

(www. fda.gov/MedicalDevices/DeviceRegulatioTiandOuidance/riiiidanccDocumentR/ nr.mn7n 
974Jitm#2') . ■ ~ ' 

Before making any change affecting the safety or effectiveness of the device, you must 
submit a PMA supplement or an alternate submission (30-day notice) in accordance with 21 
CFR 814.39. All PMA .^ppiements and alternate submissions (30-day notice) must comply 
with the applicable requirements in 21 CFR 814.39. For more information, please refer to the 
FDA guidance document entitled, "Modifications to Devices Subject to Premarket Approval 
(PMA) - The PMA Supplement Decision-Making Process" 

(>^^w.fda.gov/Medicameviges/DeviceReg ulationandGuidance/Guidance Documents/iicninRq 
274.htmy 

You are reminded that many FDA requirements govern the manufacture, distribution, and 
marketing of devices. For example, in accordance with the Medical Device Reporting 
(MDR) regulation. 21 CFR 803.50 and 21 CFR 803.52, you are required to report adverse 
events for this device. Manufacturers of medical devices, including in vitro diagnostic 
devices, are requited to report to FDA no later than 30 calendar days after the day they 
receive or Otherwise become aware of information, fiom any source, that reasonably suggests 
that one of their marketed devices: 
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1 . May have caused or contributed to a death or serious injury; or 

2. Has malfunctioned and such device or similar device marketed by the 
manufacturer would be likely to cause or contribute to a death or serious injury 
if the malfunction were to recur. 

Additional information on MDR, including how, when, and where to report, is available at 
www.fda.gov/MedtcalDevi ces/Safetv/ReDOrtaProbIem/default.htm . 

In accordance with the recall requirements specified in 21 CFR 806.10, you are required to 
submit a written report to FDA of any correction or removal of this device initiated by you to- 
(1) reduce a risk to health posed by the device; or (2) remedy a violation of the act caused by ' 
the device which may present a risk to health, with certain exceptions specified in 21 CFR 
806.10(a)(2). Additional information on recalls is available at 
Www.fda.gQv/Safetv/R ecall.'i/THdmtryGuidance/defauIt.htm. 

CDRH does not evaluate information related to contract liability warranties. We remind you; 
however, that device labeling- must be truthM and not misleading. CDRH will notify the 
public of its decision to approve your PMA by makmg available, among other information, a 
summaiy of the safety and effectiveness data upon which the approval is based. The 
mfonnatiOn can be found on the FDA CDRH hiternet HomePage located at 
ww w.fda.i^ov/MedicalDevices/ProductsandMedicalPrncedures/DeviceApprovalsandC]earanf, 
es/PMAApprovals/defaulthtm. Written requests for this haformation can also be made to the 
Dockets Management Branch, (HFA-305), Food and Drug Administration, 5630 Fishers 
Lane, Rm. 1 061, Rockville, MD 20852. The written inquest should mclude the PMA 
number or docket number. Within 30 days fi-om the date that this information is placed oh 
the Intettiet, any interested person may seek review of this decision by submitting a petition 
for review under section 5 1 5(g) of the act and requesting either a hearing or review by an 
mdependent advisory committee. FDA may, for good cause, extend this 30-day filing period. 

Failure to comply with any post-approval requirement constitutes a ground for withdrawal of 
approval of a PMA. The introduction or deliveiy for introduction into mterstate commerce of 
a device that is not in compliance with its conditions of approval is a violation of law, 

You are reminded thai^ as soon as possible and before commercial distribution of your 
device, you must submit an amendment to this PMA submission with copies of all approved 
labelmg in fmal printed form. Fmal printed labeling that is identical to the labeling approved 
in draft fotm will not routinely be reviewed by FDA staff when accompanied by a cover letter 
stating that the final printed labelmg is identical to the labeling tqjproved in draft form. If the 
final printed labeling is not ideaitical, any changes ftom the final draft labeling should be 
highlighted and explamed in the amendment. 

All required dociiments should be submitted in triplicate, unless otherwise specified, to the 
address below and shotild reference the above PMA number to facilitate processing.' One of 
those three copies may be an electronic copy (eCopy), in an electronic format that FDA can 
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process, review and archive (general iiiformatioft: 
htm://vmvyiaa.govMe dicalDevices/DeviceRegiilationandGaidance^ 
ce/PremarketSubinissiori.s/ucm]34508.htm: clinical and statistical data: 
htto://\vwXda.gov/Medi calDevices/DeviceRe 
(^/PremarketSubmissions/ucm 136377.htm ) 

U.S. Food and Drug Administlratioii 
Cesnter for Devices and Radiological Health 
PMA Document Mail Center - WO66-G609 
10903 New Hampshire Avemjie 
Silver Spring, MD 20993-0002 

If you have questions concerning tins approval order, please contact Michael J, Ryan at 
301-796-6281 



Sincerely yours. 



Christy Foreman 

Acting Director f A? 1^ 

Office of Device Evaluation ^ 
Center for Devices and Radiological Health 
Food and Drug Administration 
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ALAIR* 



FOR BRONCHIAL 
THERMOPLASTY 



INSTRUCTIONS FOR USE 
Catheter Model ATS 2-5 





Only United States federal taw restricts this device to sale by or on the order of a physician. 

The Alair® Catheter must be used by a physician who has training and experience in 
performing bronchoscopic procedures. 



These Instructions for Use (IFU) are specific to the Alair® Catheter Model ATS 2-5. Do 
not attempt to operate the Alair® Catheter before thoroughly reading this IFU and the 
Alali^ Radiofrequency Controller Model ATS 200 Operator's Manual. 
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ALAIR® BRONCHIAL THERMOPLASTY SYSTEM DESCRIPTION 




The Alair® Bronchial Thermoplasty System ("Alair® System"), manufactured by Asthmatx, Inc. 
("Asthmatx"), consists of the Alaii® Catheter and the Alaif® Controller System, as described below: 

Alair® Catheter: TheAlair® Catheter Model ATS 2-5 ("Catheter") is provided sterile and is a SINGLE- 
USE ONLY, disposable device. The Catheter delivers energy from the Controller to the desired site in 
the airway and relays temperature feedback to the Controller. The Alair® Catheter Mode! ATS 2-5 is 
designed to be used with the Alair® RF Controller Model ATS 200. 

Alair® Controller System 

Alair® Radiofrequency (RF) Controller The Alair® RF Controller Model ATS 200 ('Controller") 
is designed to provide controlled delivery of RF energy to the Alair® Catheter. Energy from the 
Controller is delivered to the Catheter through the electrical cable attached to the proximal end of 
the catheter handle. Actual power delivered is automatically modulated by the Controller based 
on temperature control algorithms. The Controller delivers low-power, temperature-controlled RF 
energy to the airway at a predetemiined temperature setting for a predetermined time period. The 
Controller incorporates hardware and software features that limit current, voltage, power, energy, 
time and temperature during each application of RF energy. The Controller is not intended to 
come in contact with the patient and therefore is not provided as a sterile device. For information 
on the installation, use, and other technical specifications, please read the Alaif® Radiofrequency 
Controller Operator's Manual that is supplied with Model ATS 200. 

Footswitch: The Controller is supplied with a footswitch that allows the operator to start and stop 
the delivery of RF energy. The Controller is designed to be used with the compatible footswitch 
provided by Asthmabc. The footswitch is not intended to come into contact with the patient and 
therefore is not provided as a sterile device. 



Patient Return Electrode: The Controller is designed to be used with a gel-type patient retum 
electrode that is compliant with the applicable portions of lEC 60601-2-2:2006 and/or CE marited. 
The patient return electrode is used to complete the return path for the electrical curent. Use only 
patient retum electrodes indicated for use with adults or patients weighing more than 15 kg (33 
lbs). Examples of acceptable patient retum electrodes include Valleylab E7506 and ConMed 51- 
731 0. Follow the instnjctions for use (IFU) packaged with the patient retum electrode. 
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INDICATION FOR USE 



The Alair® Bronchial Thermoplasty System is indicated for the treatment of severe persistent asthma in 
patients 18 years and older whose asthma is not well controlled with inhaled corticosteroids and long 
acting beta agonists. 



BRONCHOSCOPE REQUIREMENTS 

The Catheter is designed to be used with high-frequency compatible flexible bronchoscopes that have a 
minimum 2.0mm working channel, and maximum 5.0mm outer diameter. 



MECHANISM OF ACTION 

Airway smooth muscle (ASM) consists of muscle tissue within the airway walls In the lung. Contraction 
of the ASM is a main cause of airway constriction that leads to difficulty in breathing during asthma 
attacks. Severe asthma patients also experience an increase in ASM mass. This increase, together with 
inflammation of the airways, combines to thicken airway walls, which decreases the inside diameter of the 
airways when the ASM contracts. The resulting decrease in airway diameter causes increased resistance 
to airflow and further contributes to difficulty in breathing during asthma attacks. 

The Alair® System is used to deliver thermal energy to the airway wall, to heat the tissue in a controlled 
manner in order to reduce ASM mass. Bronchial thermoplasty is intended to reduce, debulk, or partially 
eliminate smooth muscle tissue. In preclinical studies (Danek et al. 2004^ , Brown et al. 20052 j the 
reduction of ASM has been shown to deaease the ability of the ainvays to constrict/contract, reduce 
resistance to airflow and responsiveness of the ainway, and increase the resting diameter of the airway. 



Patients with the following conditions should not be treated: 

• Presence of a pacemaker, internal defibrillator, or other implantable electronic devices, 

• Known sensitivity to medications required to perform bronchoscopy, including lidocaine, atropine, 
and benzodiazepines, 

• Patients previously treated with the Alair® System should not be retreated in the same area(s). No 
clinical data are available studying the safety and/or effectiveness of repeat treatments. 

Patients should not be treated while the following conditions are present: 

• Active respiratory infection, • 

• Asthma exacerbation or changing dose of systemic corticosteroids for asthma (up or down) in the 
past 14 days, 

• Known coagulopathy, 

• As with other bronchoscopic procedures, patients should stop taking anticoagulants, antiplatelet 
agents, aspirin and NSAIDS before the procedure with physician guidance. 



*■ Danek CJ. Lombard CM. Dungworth DL, Cox PG. Miller JD. Biggs MJ. Keast TM. Loomas BE. Wizeman WJ. Hogg JC. Leff AR. Reduction 
in airway hypefresponsiveness to metdachotine by (he application of RF energy in dogs. J Ar>I Physiol. 2004. 97(5); 1946-53. 

2 Brown RH. Wizeman W. Danek C. Mitzner W. Effect of bronchial thermoplasty on ainway distensibitity. Eur Respir J. 2005 Aug26(2):277-82. 
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WARNINGS 



A 



READ THESE INSTRUCTIONS FOR USE IN CONJUCTION WITH THE ALAIR® RF CONTROLLER 
MODEL ATS 200 OPERATOR'S MANUAL BEFORE USING THE ALAIR® BRONCHIAL 
THERMOPLASTY SYSTEM. FAILURE TO FOLLOW ANY INSTRUCTIONS OR FAILURE TO HEED 
ANY WARNINGS OR PRECAUTIONS MAY RESULT IN HARM OR INJURY TO PATIENT. 

1. Prior to performing the procedure, ensure appropriate training, equipment, medications and 
staff are in place to handle any potential bronchoscopic. respiratory or anesthesia related 
emergencies. The Alair® System should only be used in a fully equipped bronchoscopy suite with 
access to full resuscitation equipment to handle hemoptysis, pneumothorax, and other respiratory 
complications including acute exacerbation of asthma and respiratory failure requiring intubation. 

2. Do not deliver energy if the Catheter's electrode array is in contact with a metal object This may 
result in harm or injury to the patient and/or operator. 

3. Do not advance the Catheter within the bronchoscope if significant resistance is felt, as this may 
result in harm or injury to the patient and/or cause damage to the Catheter and/or bronchoscope. 

4. Do not advance the Catheter Into bronchi in which the Catheter cannot be seen under 
bronchoscopic vision. Advancing the Catheter beyond this region may cause patient hami or 
injury such as pneumothorax or pneumomediastinum. 

5. Do not reposition the bronchoscope with the Catheter advanced beyond the distal end of the 
bronchoscope as this may result in patient harm or injury. 

6. Use of the Alair^ Catheter with a non-Alalr® Controller may result in harm or injury to the patient 
and/or operator, or may result in product malfunction. 

7. Do not treat the right middle lobe because of the potential susceptibility of the right middle 
lobe to transient obstnjctlon as a result of Inflammation or edema due to certain anatomical 
characteristics. The narrow diameter of the lobar bronchus and acute take-off angle may aeate 
poor conditions of drainage that may cause patient harm or Injury such as atelectasis or difficulty 
in re-Inflation (Right Middle Lobe Syndrome). 



1 . The Alair® Catheter Is provided sterile and is SINGLE USE ONLY. Do not use the Catheter if the 
package is opened, torn, or damaged. Use of a Catheter from damaged packaging may result in 
patient harm or injury. Do not re-sterilize or reuse the Catheter, as this may result in patient 
harm or injury, transmittal of infectious disease or product malfunction. 

2. Do not use the Catheter If it comes in contact with a surface that is not aseptic (e.g. floor). This 
may result in patient infection. 

3. Do not use the Catheter if it Is damaged or irregular. Use of a damaged or in-egular Catheter may 
result In patient harm or injury. 

4. Do not use the Catheter if the marker bands are missing (See Directions for Use, Figure 5). 

5. Use care when handling the Catheter to avoid kinking the Catheter shaft. 

6. Avoid deflecting the bronchoscope while the electrode array is within the bend of the 
bronchoscope's working channel as this may result in damage to the Catheter and failure of the 
Catheter to operate property. 

7. Before inserting or removing the Catheter from the bronchoscope, ensure the electrode an-ay is 
relaxed. Do not use the Catheter if the electrode an^y does not expand or relax properly (See 
Directions for Use, Figures 6 and 7). 

8. Before delivering energy, make certain that all electrodes are in contact with the airway wall. 
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9. Caution should be taken in patients with the following conditions due to a potential increased 
risk of adverse events that may be assodated with the procedure. Patients with these conditions 
were not studied in the pivotal trial and the safety of Aiair® treatment for such patients has not 
been determined: 

• Post-bronchodilator FEV, < 65% predicted. 

• Other respiratory diseases including emphysema, vocal cord dysfunction, mechanical upper 
airway obstruction, cystic fibrosis or uncontrolled obstructive sleep apnea. 

• Use of short-acting bronchodilator in excess of 12 puffs per day within 48 hours of 
bronchoscopy (excluding prophylactic use for exercise). 

• Use of oral corticosteroids in excess of 1 0 milligrams per day for asthma. 

• Increased risk for adverse events associated with bronchoscopy or anesthesia, such as 
pregnancy, insulin dependent diabetes, epilepsy or other significant co-morbidities, such 
as uncontrolled coronary artery disease, acute or chronic renal failure, and uncontrolled 
hypertension. 

• Intubation for asthma, or ICU admission for asthma within the prior 24 months. 

• Any of the following within the past 1 2 months: 

i. 4 or more lower respiratory trad infections (LRTI) 

ii. 3 or more hospitalizations for respiratory symptoms 
ill. 4 or more OCS pulses for asthma exacerbation 

10. The Alaif® System should only be used by clinidans who are experienced in bronchoscopy and 
have undergone adequate training with the device. 

11 . The Alair® System should only be used in patients stable enough to undergo bronchoscopy in 
the judgment of their clinician. 

12. Follow local governing ordinances and your institution's biohazard procedures regarding disposal 
of the Alair® Catheter and patient return electrode. 



Page? 



CLINICAL DATA 



Objectives 

The pivotal study was a multi-center, randomized, double-blind, sham-controlled study to demonstrate the 
safety and effectiveness of the Alair® System in a population of subjects with severe asthma. 

Effectiveness Endpolnts 

The primary effectiveness endpoint was the difference between treatment (Alair) and control (Sham) 
groups in the change in the Asthma Quality of Life Questionnaire (AQLQ) score between baseline and the 
average of 6-, 9-, and 12-month follow-up visits (integrated AQLQ score). Other endpoints included: rates 
of severe asthma exacerbations, proportions of patients with severe asthma exacerbations, and days lost 
from work, school, or other daily activities due to asthma symptoms. In addition, several safety endpoints 
were considered for effectiveness; these endpoints included rates of asthma (multiple symptoms)* 
adverse events, Unscheduled Physician Office visits for respiratory symptoms. Emergency Room visits 
for respiratory symptoms, and Hospitalizations for respiratory symptoms. 

* "Asthma (multiple symptoms)" is defined as occurrence or worsening of shortness of breath, wheeze, cough, productive 
cough, or some combination of these. 

iyiethods 

This was a multicenter, randomized (2 Alair, 1 Sham), double-blind, sham-controlled clinical trial comparing 
the effects of treatment with the Alair® System to a Sham treatment in subjects that were optimized to 
conventional therapy of inhaled corticosteroids (ICS) and long-acting Pj-agonists (LABA). All subjects 
included in the Study were taking ICS (> lOOOpg beclomethasone or equivalent per day) and LABA (a 
lOOpg salmeterol or equivalent per day), and were still symptomatic. 

Subjects in the Alair and Sham groups were administered the Alair® treatment and Sham bronchoscopies, 
respectively, by an unblinded bronchoscopy team in 3 separate bronchoscopy sessions. Each 
bronchoscopy session was separated by at least 3 weeks. All bronchoscopy sessions were administered 
under local anesthesia with sedation. Subjects had follow-up visits with blinded asthma assessment 
teams at 6-weeks, 12-weeks, 6-months, 9-months, and 12-months after the final bronchoscopy session. 

All subjects were prescribed to take 60mg of oral prednisone or prednisolone (or equivalent) each day for 
5 days covering the 3 days before the bronchoscopy session, the day of the bronchoscopy session, and 
the day after the bronchoscopy session (prophylactic indication). 

Statistical Pian 

Primary and secondary endpoints, as well as adverse events were analyzed using Bayesian statistics. 
The Posterior Probability of Superiority was calculated for the primary and secondary endpoints, as well 
as safety outcomes. 

Patient Population 

Enrollment was limited to patients with severe persistent asthma who were still symptomatic despite being 
managed on conventional therapy of high dose ICS and LABA. Subjects may have been taking up to 
10 milligrams of oral corticosteroids per day. Study subjects were required to meet the following patient 
selection criteria: 



Key Entry Criteria 
Inclusion 

1. Adult; age 18-65 years. 

2. Asthma requiring regular maintenance medication that includes inhaled corticosteroids (greater 
than lOOOpg beclomethasone per day or equivalent) and long-acting p^-agonists (at least lOOpg 
salmeterol per day or equivalent), with or without other asthma medications. Oral corticosteroids 
at a dosage of up to, but not greater than lOmg per day, or 20 milligrams every other day are 
acceptable. 

3. Asthma Quality of Life Questionnaire Score during the Baseline Phase of 6.25 or less. 

4. Pre-bronchodilator forced expiratory volume in one second £60% predicted (after patients 
stabilized on inhaled corticosteroids and long-acting pj-agonists during the Baseline Phase). 

5. Non-smoker x 1 year or greater (if former smoker, less than 10 pack years total smoking history). 
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Exclusion 

1. Post-bronchodilator FEV, <65% predicted. 

2. Three or more hospitalizations for exacerbations of asthma in the previous year; OR a history of 
life-threatening asthma, defined by past intubations for asthma, or intensive care unit admission 
for asthma within the prior 24 months. 

3. History of recurrent lower respiratory tract infection requiring antibiotics (more than 3 in the past 
12-Months). 

4. History of recunrent oral steroid use for asthma (4 or more pulses of oral steroids in the past 
12-Months). 

Demographics 

A total of 297 subjects between the ages of 18 and 65 were enrolled and randomized (2 Alair: 1 Sham) in 
this study. One hundred and ninety (190) subjects received the Alair® treatment and 98 subjects received 
the Sham control treatment (Intent-to-Treat population). The Sham procedure was identical to the Alair® 
procedure except that no energy was delivered through the Catheter. 

There were no statistical differences in demographic measures between the Alair and Sham groups. 
Subject demographics are described in Table 1. 





Alair 


Sham 




(n=:190) 


(n=98) 


Age (years) (Mean ± SD) 


41 ±12 


41 ± 12 


Gender 






Male 


81 (43%) 


38 (39%) 


Female 


109 (57%) 


60 (61%) 


Race/Ethnicity 






Caucasian 


151 (80%) 


72 (74%) 


African American / Black 


19 (10%) 


15(15%) 


Hispanic 


6 (3%) 


4 (4%) 


Asian 


4 (2%) 


1 (1%) 


Other 


10(5%) 


6 (6%) 


Height (cm) (Mean ± SD) 


167 ±9 


167 ±10 


Weight (kg) (Mean ± SD) 


82 ±18 


82 ±20 



Table 1 : Subject Demographics (lntent-to>Treat Population) 



Effectiveness Results 

Effectiveness analyses were performed for both the Intent-to-Treat (ITT) population and Per-Protocol 
(PP) population. The ITT population consisted of all randomized subjects who have been administered 
at least one bronchoscopy The PP population excluded all subjects in the ITT population who met any of 
the following criteria: 

• Have taken any interfering concomitant medications. 

• Have undergone other interfering treatments. 

• Did not attend one of the 6-, 9-, 12-month visits, with the exception of a discontinuation 
from the Study due to an adverse event related to Study treatment. 

• Had missed one or more bronchoscopy procedures. 
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Effectiveness Endpoints 



Although the clinical study was powered only for the primary effectiveness end point (see below), several 
effectiveness endpoints and safety endpoints that could also be considered effectiveness endpoints 
demonstrated clinically meaningful differences in favor of the Alatr group compared to the Sham group. 
The effectVeness endpoints were rates of severe asthma exacerbations, proportions of patients with 
severe asthma exacerbations, and days lost from work, school, or other daily activities due to asthma 
symptoms. The safety endpoints considered for effectiveness were rates of asthma, emergency room 
visits for respiratory symptoms, and hospitalization rates for respiratory symptoms. 



Steroid Exacerbations' (Severe Exacerbations Requiring Systemic Corticosteroids) (ITT 
Population) 



During the Post-Treatment Phase, the severe exacerbation rate for the Steroid Exacerbations was 0.48 
exacerbations/subject/year in the Alair group and 0.70 exacerbations/subject/year in the Sham group 
[95% CI (Sham - Alair): -0.031, 0.520]. During the Post-Treatment Phase, the proportion of subjects 
experiencing Steroid Exacerbations was 26% in the Alair group and 40% in the Sham group [95% CI 
(Sham - Alair): 2.1%. 25.1%]. 



Steroid Exacerbation rates (annualized rate) and proportion of patients experiencing Severe Exacerbations 
for the Post-Treatment Phase are presented graphically in Figure 2. 
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Figure 2: Severe Exacerbations during the Post-Treatment Phase 

Steroid Exacerbations = Exacerbations treated with oral or intravenous corticosteroids, OR a doubling 
of the baseline inhaled corticosteroid dose for at least 3 days, OR any temporary increase in the dosage 
of oral corticosteroids for a subject taking maintenance oral corticosteroids at Study entry. 

Annualized rates of exacert)ations per subject are extrapolated from the 46 week Post-Treatment 
Phase from 6 weeks after the last bronchoscopy procedure to the 1 2 month follow-up visit. 



Days Lost from Work, School, or Other Daily Activities due to Asthma Symptoms (ITT Population) 



During the Post-Treatment Phase, subjects in the Alair group lost an average of 1.3 days/year/subject 
from work, school, or other daily activities due to asthma symptoms, compared to the Sham group that 
lost 3.9 days/year/subject (annualized rates per subject are extrapolated from the 46 week Post-Treatment 
Phase from 6 weeks after the last bronchoscopy procedure to the 12 month follow-up visit) [95% CI (Sham 
-Alair): 0.425, 6.397]. 
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Safety Endpoints that Demonstrated Effectiveness 



Measures such as Emergency Room visits and Hospitalizations for respiratory symptoms are generally 
considered to be important measures of safety, especially if an intervention results in an increase In the 
rate of one or more of these events. However, these measures can also be considered important measures 
of effectiveness if an intervention results In a measurable decrease in the rate of one or more of these 
events. During longer-temn follow-up (> 6 weeks after the last Alair® treatment), there was a reduction 
in asthma (multiple symptoms) adverse events [95% CI (Sham - Alair): -0.01, 0.001], Emergency Room 
visits for respiratory symptoms [95% CI (Sham - Alair): 0.11, 0.83], and Hospitalizations for respiratory 
symptoms (event rate per group) [95% CI (Sham -Alair): 0.025, 0.172], presented graphically In Figure 3. 

There was a reduction In the proportion of subjects having asthma (multiple symptoms) adverse events 
[95% CI (Sham - Alair): 4.0%, 27.3%], and in the proportion of subjects having Emergency Room visits for 
respiratory symptoms in the Alair group (3.7% in the Alair group compared to 15.3% in the Sham group) 
[95% CI (Sham - Alair): 4.6%, 19.7%). 



Safety Endpoints Demonstrating Effectiveness 



□ Sham 
IS Alair 




Asthma (Multiple Unscheduled Emergency Room Hospitalizations 
Symptom^ Physician Office Visits 
Visits 



Figure 3: Safety Endpoints demonstrating Effectiveness OTT Population) 
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Primary Effectiveness Bndpoint- Integrated AQLQ Score 

The difference between the Alair and Sham groups in the average change in AQLQ score from Baseline 
at the 6-, 9-. and 12-month follow-up visits was 0.210 [95% CI (Alair - Sham): -0.025, 0.445]. The pre- 
specified Posterior Probability of Superiority for the difference between the groups was 96.4%. For the ITT 
population, the difference between the groups had a Posterior Probability of Superiority of 96.0%, and for 
the PP population, the difference between the groups had a Posterior Probability of Superiority of 97.9%, 
demonstrating an improvement in the Asthma Quality of Life in the Alair group compared to Sham. 

The results for the change from Baseline of the Integrated AQLQ score for the Intent-to-Treat and Per 
Protocol populations are summarized in Table 2. 



Population 


Difference Between Groups in 
Integrated AQLQ Score 

(Posterior Mean, 95% CI) 


Posterior 
Probability of 
Superiority (%) 


ITT (Intent-to-Treat) 

(Alair N=190, Sham N=98) 


0.210 
(-0.025, 0.445) 


96.0 


PP (Per Protocol) 

(Alair N=173, Sham N=95) 


0.244 
( 0.009, 0.478) 


97.9 



Table 2: Primary Effectiveness Endpoint: Integrated AQLQ Score 



ADVERSE EVENTS IN PIVOTAL STUDY 



Patient Population 

The Alair® System was evaluated In a randomized, double-blind, sham-controlled, multi-center clinical 
study - the Asthma Intervention Research 2 (AIR2) Trial. A total of 297 subjects with severe persistent 
asthma who were still symptomatic despite being managed on conventional therapy of high dose ICS and 
LABA were randomized - 196 subjects in the Alair group and 101 subjects in the Sham group. (See the 
Clinical Data section for key entry criteria.) The Sham procedure was identical to the Alair® procedure 
except that no energy was delivered to the Catheter in the sham procedure. 

Safety analyses were perfomied for the Intent-to-Treat (ITT) population (288 subjects) that consisted of all 
randomized subjects who have been administered at least one bronchoscopy. 



Observed Adverse Events 

The safety of the Alair® System was assessed by comparing adverse event profiles of the Alair and Sham 
group subjects. Adverse event profiles are compared for the Treatment Phase (day of first bronchoscopy 
procedure to 6 weeks after the last bronchoscopy procedure) and Post-Treatment Phase (6 weeks after 
the last bronchoscopy to the 12 month follow-up visit). 

Adverse events (whether considered procedure-related or not procedure-related by the investigator) 
occurring with a 3% incidence that were more common in the Alair group are presented for 288 patients 
in Table 3. 
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Adverse Event 


Treatment^ 


Post-Treatment* 


Alair 
(N=190) 

% 


Sham 
(N=98) 
% 


Alair 
(N=187) 

% 


Sham 
(N=98) 
% 


Average duration of period (days) 


84 


322 


Ear, Nose, and Throat 










Upper respiratory tract infection 


20 


11 


30 


26 


Viral Upper respiratory tract infection 


4 


2 


6 


7 


Nasopharyngitis 


5 


7 


11 


5 


Acute Sinusitis 


3 


2 


4 


8 


Rhinitis 


2 


0 


4 


6 


Lower Respiratory 










Asthma (Multiple Symptoms) 


52 


39 


27 


43 


Wheezing 


15 


6 


4 


3 


Dyspnea 


11 


6 


2 


1 


Bronchitis 


4 


2 


7 


5 


Chest discomfort 


g 


10 


2 


1 


Atelectasis 


5 


0 


0 


0 


Hemoptysis 


3 


0 


0 


0 


Lower respiratory tract infection 


8 


2 


3 


6 


Chest pain 


14 


13 


3 


1 


Neurology 










Anxiety 


4 


0 


1 


2 


Headaches 


14 


9 


5 


3 


Gastrointestinal 










Dyspepsia 


4 


2 


2 


4 


Nausea 


3 


4 


1 


1 


Non-site specific 










Pyrexia (fever) 


4 


2 


0 


1 


Influenza 


4 


2 


4 


12 


Other 










Urinary tract infection 


1 


1 


3 


1 


Hypertension 


3 


2 


3 


3 



Table 3: Adverse Events with £ 3% Incidence (% of subjects) that were more common In the Alair Group 



Adverse events occurring in both the Treatment Phase and Post-Treatment Phase at a rate of 
<3% and ^1% (whether considered procedure-related or not procedure-related by the Investigator) 
that were more frequently reported by the Alair group than the Sham group Included pneumonia, 
operative hemorrhage, abnormal breath sounds, bronchial obstruction, acute bronchitis, 
bronchospasm, lower respiratory tract infection (viral), pulmonary congestion, discolored sputum 
(blood-tinged sputum), increased upper airway secretion, and viral pharyngitis. 

During the Treatment Phase in the AIR2 Trial, there was a transient increase in respiratory adverse events, 
Including asthma (multiple symptoms), upper respiratory tract infection, atelectasis, lower respiratory tract 
infection, wheezing, hemoptysis, and anxiety in the Alair group compared to the Sham group. There 
was a lower incidence of throat irritation in the Alair group compared to the Sham group. There were 7 
instances of hemoptysis defined as >5.0 mU (1.3% of bronchoscopies) of which 2 occunred on the day of 
the procedure. 2 occured within 3 days, 2 occurred at 2 weeks, and one occun-ed on Day 31 after the 
procedure. The greatest amount of hemoptysis observed was a cumulative total of 160 mL that occurred 
over 5 days and was treated with bronchial artery embolization. 

During the Treatment Phase (~ 12 weeks period), the rate of Unscheduled Physician Office visits (events 
/ subject / 12 weeks) in the Alair group was 0.230 compared to 0.133 in the Sham group. The rate of 
hospitalizations for respiratory symptoms (events / subject / 12 weeks) was 0.086 in the Alair group 
compared to 0.028 in the Sham group. The rate of Emergency Room visits for respiratory symptoms 
(events / subject / 12 weeks) was 0.062 in the Alair group compared to 0.075 in the Sham group. 



' Treatment phase represents adverse events reported between the first bronchoscopy and 6-weeks post last bronchoscopy 
* Post-Treatment phase represents adverse events reported between 6-weeks post last bronchoscopy and the 12 month visit 
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During the Post-Treatment Phase in the AIR2 Trial, there was a lower incidence of respiratory symptoms 
in the Alair group compared to the Sham group, including a 36% reduction in asthma (multiple symptoms) 
events and proportion of subjects with asthma (multiple symptoms) events. There was also a lower 
incidence of influenza, and a greater incidence of nasopharyngitis, in the Alair group compared to the 
Sham group. 



High Resolution Computed Tomography (HRCT) Results 

In the 150 subjects (100 Alair group and 50 Sham group) assigned to HRCT scan examinations, at 
1-year, there were no difference in signs of gas trapping or consolidation and there was no evidence of 
bronchiectasis. A difference was seen in bronchial wall thickening without gas trapping which occurred 
only in the Sham subjects (4%). 

Summary of Clinical Findings 

Results from the clinical study which evaluated the effectiveness and safety of the Alair® System in 
subjects with severe asthma demonstrated that Alair® treatment resulted in clinically significant reductions 
in severe exacerbations that required systemic steroids, the percent of subjects experiencing the 
severe exacerbations, the number of Emergency Room visits for respiratory symptoms, the percent of 
subjects experiencing Emergency Room visits for respiratory symptoms, Hospitalizations for respiratory 
symptoms, and days lost from school/work/other daily activities due to asthma syniptoms. Although 
bronchial thermoplasty was associated with an increased rate of respiratory adverse events during the 
Treatment Phase (primarily related to asthma), in the Post-Treatment Phase, a smaller proportion of 
patients treated with bronchial thermoplasty experienced respiratory adverse events, including asthnna 
(multiple symptoms). 



DIRECTIONS FOR USE 

Alair® Catheter Inspection and Preparation 

1 . The Alaii® System should only be used by a physician trained in bronchoscopy These instructions 
do not explain bronchoscopic procedures. 

2. Please read the Operator's Manual for the Alair® RF Controller Model ATS 200 before beginning 
the procedure. 

3. Visually inspect the package for damage before removing the Catheter from the package. Do not 
use the Catheter if the package is damaged or has been previously opened or torn. 

4. Aseptically remove the Catheter from the package tray and inspect for any damage. The Catheter 
is packaged with the electrode array retracted within the protective, removable orange-colored 
Catheter tip sheath. Before use, remove the protective orange sheath. Inspect the Catheter for 
any damage such as broken or crushed areas of the Catheter, sharp or protruding edges at the 
distal tip, or any excessive bends or kinks in the Catheter shaft. Do not use the Catheter if any 
damage or irregularity is found. See Figure 4. 




Rgure 4: Alair® Catheter In Tray 
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5. The distal portion of the Catheter shaft has marker bands that are spaced 5mm apart to aid in 
the positioning of the Catheter electrode array. Do not use the Catheter if the marker bands are 
missing. See Figure 5. 




Figure 5: Alaii® Catheter with its four Marker Bands, spaced 5mm apart 

6. Hold the Catheter handle in the palm of your hand, with the thumb and forefinger just below the 
Alair® logo. Then, squeeze the forward handle back towards the back handle, ensuring that the 
electrode array expands properly. Verify that the electrode array opens fully and evenly. See 
Figure 6. 




Figure 6: Alair® Catheter Electrode Array Expanded 

7. Relax the electrode array by releasing the front handle. See Figure 7. Do not use the Catheter if 
the electrode array does not expand or relax properly. 




Figure 7: Aiair® Catheter Electrode Array Relaxed 
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Alait® Bronchial Thermoplasty System Set-up and Operation 



The Alair® Catheter is intended to be used in conjunction with the Alair® Controller. Please read the Alair® 
RF Controller Model ATS 200 Operator's Manual before using the Alair® System. 



Consult the Alair® RF Controller Model ATS 200 Operator's Manual for specific instructions on: 

• Controller Installation; 

• Controller Power-Up; 

• Connection of Components and Accessories; 

• Controller Modes; 

• Periodic Maintenance and Repair; 

• Troubleshooting; and 

• Technical Specifications. 

Patient Preparation 

1. Administer prophylactic prednisone or equivalent at a dosage of 50 mg/day for the 3 days 
before the procedure, the day of the procedure and the day after the procedure to minimize post 
procedure inflammation. 

2. Verify the patient remains a good candidate for bronchoscopy under moderate sedation prior to 
initiation of the procedure (Mayse et al 2007)^ Postpone the procedure if any of the following 
conditions apply: 

• Prescribed prednisone was not taken on the 3 days before bronchoscopy. 

• SPO2 is less than 90% on room air. 

• Increase in asthma symptoms in last 48 hours requiring more than 4 puffs/day on average 
of rescue bronchodilator over pretreatment usage. 

• Asthma exacerbation or changing dose of systemic corticosteroids for asthma (up or 
down) in the past 1 4 days. 

• Active respiratory infection, active allergic sinusitis, or other clinical instability. 

• Physician feels for any reason the procedure should be postponed. 



^ Mayse ML, Lavfolette M, Rubin AS. Lampron N. Simoff M. Duhamel D, Musani, AI. Yung RC. Mehta AC. ClJnical Pearts for Bronchial 
Tfiemwplasty. J Broncftol. 2007. 14:115-123. 




Figure 8 illustrates the Alair® RF Controller Model ATS 200 set up. 
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3. Prepare the patient for bronchoscopy. Follow patient management protocols according to 
staffing, training, and individual institution-specific policies and guidelines for bronchoscopy. 

4. Place the patient return electrode securely on the patient in accordance with manufacturer's 
instructions. 

6. Introduce the flexible bronchoscope through the nose or mouth as appropriate. See Figure 9 



6. Navigate the bronchoscope to the targeted site and position the bronchoscope so that the 
targeted site Is in bronchoscopic view. 



Alaif® Catheter Use 

1 . Before inserting the catheter into the bronchoscope, ensure the electrode array is relaxed. 

2. Advance the catheter into the bronchoscope working channel being careful not to kink the 
catheter shaft. Kinking of the catheter shaft could result in failure of the catheter electrode array 
to open fully in tortuous anatomy. See PRECAUTIONS. 

3. Avoid deflecting the bronchoscope while the electrode array is within the bend of the 
bronchoscope's working channel as this could result in damage to the Catheter and failure of the 
Catheter to operate properly. See PRECAUTIONS. 

4. Advance the Catheter through the bronchoscope until the distal tip of the Catheter shaft is in 
bronchoscopic view. If the device encounters significant resistance during insertion, do not force 
it. In especially tortuous anatomy it may be necessary to relax the bronchoscope's deflection 
mechanism until the device passes smoothly. See Figure 10 below. 



5. Advance the Catheter to the targeted site under bronchoscopic vision. Do not advance 
the Catheter into bronchi in which the Catheter cannot be seen under bronchoscopic vision. 
Advancing the Catheter under such conditions may result in pneumothorax, pneumomediastinum 
or other harm or injury to the patient See WARNINGS. 

6. Do not treat the right middle lobe because of the potential susceptibility of the right middle 
lobe to transient obstruction as a result of inflammation or edema due to certain anatomical 
characteristics. The nan-ow diameter of the lobar bronchus and acute take-off angle may create 
poor conditions of drainage that may cause patient harm or injury such as atelectasis or difficulty 
in re-inflation (Right Middle Lobe Syndrome). See WARNINGS. 

7. Do not reposition the bronchoscope with the Catheter advanced beyond the distal end of the 
bronchoscope as this may result in harm or injury to the patient. See WARNINGS. 



below. 




Figure 9: Bronchoscope navigation Into patient's airways 




Figure 10: Alair® Catheter introduced through working channel of bronchoscope 
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8. 



Once at the targeted site, squeeze the handle together to expand the electrode array partially so 
that the electrodes are close to or just touching the targeted site. 



9. With the electrode array partially expanded, adjust the axial position of the electrodes in the 
ainrt^ay to position the active electrodes (exposed 5mm center region of the array electrodes) 
as desired. Expand the array until all four electrodes firmly contact the airway wall. Do not over- 
expand the electrode anray as this may cause one or more of electrodes to deploy inward or 
'invert'. If an electrode inverts, relax the electrode aray and then re-expand the array in a large, 
straight ainway, confirming proper deployment before returning to the area being treated. In most 
cases, full expansion of the Catheter electrode array will NOT require the catheter handle to be 
squeezed completely. 

10. Proper contact of the electrodes with the ainway wall should be confirmed visually. See Figure 
11 below. 




Figure 11: Alair® Catheter in the Airway 



11. Before delivering RF energy, make certain that all electrodes are in contact with the ainway wall. 
See PRECAUTIONS. 

12. Deliver RF energy to the targeted region by pressing and releasing the footswitch once. The 
Controller will deliver energy automatically according to preset parameters for time, energy, 
power, and temperature. 

13. To manually terminate RF energy delivery, if necessary, press and release the footswitch again. 

Note: The Controller will automatically shut off the RF energy if it detects atypical energy 
delivery or temperature response. 

1 4. The Controller is programmed to alert the user with both audible and visual cues If re-deployment 
of the electrode array or replacement of the Catheter Is required. Please refer to the Alair® RF 
Controller Model ATS 200 Operator's Manual for more detailed instructions on these audible 
sounds and light displays. 

Note: IfRF energy delivery ends prematurely, it may be necessary to re-deploy the electrode 
array and begin RF energy delivery again. If the problem persists, replace the Catheter 

15. Reposition the Catheter and repeat the steps above making 5mm proximalty placed contiguous 
treatments. The catheter's marker bands are spaced 5mm apart to assist with contiguous 
placement See Figure 12. 
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and moved 5 mm 
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Electrode array 
partially collapsed 



overlapping activa- 
tion completed 



Electrode array 
expanded and 
adjacent but not 



Electrode array 
partially collapsed 
and moved 5mm 
pFoximal to previous 
actfvatiwi 



ovedap^r^ activa- 
tion completed 



Etecbttde array 
expanded and 
adjacent but not 



controller activated 



Figure 12: Contiguous Placement and Activation 



16. Once the procedure is complete, relax the Catheter handle to relax the electrode array before 
removing the Catheter from the bronchoscope or before withdrawing the Catheter into the 
bronchoscope for airway navigation. To manipulate the bronchoscope with the Catheter in the 
working channel, withdraw the Catheter approximately 10 cm into the bronchoscope so the 
electrode an-ay is proximal to the bend in the distal ^ip of the bronchoscope. 

17. Once the treatment is complete, remove the Catheter from the bronchoscope. Disconnect the 
Catheter from the Controller, and dispose of the used Catheter per your institution's biohazard 
procedures. Remove the return electrode from the patient Disconnect the patient return 
electrode from the Controller, and dispose of the patient return electrode per your institution's 
biohazard procedures. 



Post Procedure Care 

1. Follow appropriate institutional guidelines for post procedure care. It is recommended that 
patients should be carefully monitored and discharged only after they are deemed to be stable 
and have adequate (comparable to pre-procedure) lung function, mental status, and are able to 
adequately take liquids. 

2. Recommended post procedure assessments are based on the aiteria that were used in clinical 
trials of bronchial thermoplasty (Mayse et al 2007) and include: 



• 2 to 4 hour recovery/monitoring period following each procedure 

• Sjairometry, breath sounds, and vital signs (heart rate, blood pressure, temperature, 
respiratory rate, pulse oximetry) before discharge 

• Discharge if post bronchodilator FEV^ is within 80% of the pre procedure value and 
patient is feeling well 

• Verify patient has gag reflex and is able to take liquids 

• Remind patient to take prophylactic prednisone or equivalent the day following 
bronchoscopy 

• Caution patient about the potential adverse events that they might experience including 
hemoptysis, fever, cough, and worsening of asthma symptoms. Patients should be 
advised to consult their physician if they experience any of these adverse events, or 
asthma symptoms that are not controlled by their reliever medications. 

• Contact patient via phone calls at 1 , 2 and 7 days to assess post procedure status 

• Office visit at 2 to 3 weeks to assess clinical stability and schedule subsequent bronchial 
thermoplasty procedures as appropriate 
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HOW SUPPLIED 



The Alair® Bronchial Thermoplasty System Catheter Model ATS 2-5 is supplied sterile and is for SINGLE 
USE ONLY. Do not re-sterilize or reuse the Catheter, as this may result in patient harm or injury, 
transmittal of infectious disease, or product malfunction. 



MAINTENANCE AND TROUBLESHOOTING 

• If mucus builds up in the airways and obscures visualization, remove the Catheter from the 
bronchoscope, provide irrigation with sterile saline, and suction the resulting fluid from the 
airways. 

• If the electrode array does not expand or relax properly, remove the Catheter from the 
bronchoscope and squeeze and relax the Catheter handle to visually confirm that the electrode 
array is furictioning properly. If it Is not functioning properly, replace the Catheter and continue 
with the bronchial thermoplasty procedure. 

• If you are alerted to auditory or visual cues from the Controller, consult the Alair® Bronchial 
Thermoplasty RF Controller Model ATS 200 Operator's Manual for operating and troubleshooting 
guidelines for the Controller. 



CUSTOMER SERVICE 

All questions or concerns related to the Catheter should be directed to Asthmatx Customer Service or 
an authorized Asthmatx representative. No product may be returned without prior authorization. Please 
contact Asthmatx Customer Service or an authorized Asthmabc representative for a Return Material 
Authorization (RMA) number. See "Contact Us". 



PRODUCT WARRANTIES 

Asthmatx wan-ants until the expiration date marked on each Product (the "Warranty Period"), the Alair® 
Catheter sold hereunder will be free from material defects in materials, function and wori^manship and will 
confomi to Asthmatx's specifications in effect as of the date of manufacture. This limited warranty extends 
only to Customer as original purchaser unless othenwise agreed upon in writing by Asthmatx. 

If during the Wan-anty Period: (i) Asthmatx is notified promptly upon discovery of any defect in the Alaii® 
Catheter (ii) such Alair® Catheter is returned, shipping charges prepaid, to Asthmabc's designated facility 
with the prior approval of Asthmatx with a valid RMA number, and (iii) Asthmatx's inspections and tests 
detemiine that the Alair® Catheter is indeed defective and the Alair® Catheter has not been subjected 
to any of the conditions set forth below under ''V\fein-anty Exclusions," then, as Customer's sole remedy 
and Asthmabc's sole obligation under the foregoing warranty, Asthmatx will, at Asthmabc's option, replace 
without charge the defective Alair® Catheter or provide exchange credit. Any Alair® Catheter that has 
been replaced under this waaanty shall have wan-anty coverage until the expiration date martted on the 
replacement Alair® Catheter. 
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WARRANTY EXCLUSIONS 



THE WARRANTY SET FORTH IN "PRODUCT WARRANTIES" SHALL NOT APPLY IF THE DEFECTIVE 
ALAIR® CATHETER (A) HAS BEEN SUBJECTED TO ABUSE, MISUSE, NEGLECT, NEGLIGENCE, 
ACCIDENT, IMPROPER TESTING, IMPROPER INSTALLATION, IMPROPER STORAGE, IMPROPER 
HANDLING OR USE CONTRARY TO ANY DOCUMENTATION OR INSTRUCTIONS ISSUED BY 
ASTHMATX, (B) HAS BEEN REPAIRED OR ALTERED, (C) HAS NOT BEEN INSTALLED, OPERATED, 
AND MAINTAINED IN ACCORDANCE WITH THE DOCUMENTATION OR OPERATED OUTSIDE OF 
THE ENVIRONMENTAL SPECIFICATIONS FOR THE ALAIR® CATHETER; (D) HAS FAILED DUE TO 
AN ACT OF NATURE, INCLUDING BUT NOT LIMITED TO FIRE, FLOOD, TORNADO, EARTHQUAKE, 
HURRICANE OR LIGHTNING OR (E) HAS BEEN USED WITH ANY DEVICES, ACCESSORIES OR 
EQUIPMENT NOT MANUFACTURED BY OR APPROVED BY ASTHMATX FOR THE ALAIR® SYSTEM. 
IN ADDITION, THE FOREGOING WARRANTY SHALL NOT APPLY TO ALAIR® CATHETER(S) (A) 
MARKED OR IDENTIFIED AS "EVALUATION," OR "DEMONSTRATION" OR "NOT FOR HUMAN 
USE" OR (B) LOANED OR PROVIDED TO CUSTOMER AT. NO COST. 



DISCLAIMER OF WARRANTY 

EXCEPT FOR THE WARRANTIES SET FORTH IN "PRODUCT WARRANTIES", ASTHMATX 
MAKES NO OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, WtTH RESPECT 
TO ANY ALAIR® CATHETER(S) OR OTHER PRODUCTS PROVIDED IN CONNECTION WITH 
YOUR CATHETER AGREEMENT, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY 
OF MERCHANTABILITY, IMPLIED WARRANY OF FITNESS FOR A PARTICULAR PURPOSE, 
WARRANTY OF NONINFRINGEMENT, OR ANY IMPLIED WARRANTY ARISING FROM COURSE OF 
PERFORMANCE, DEALING, USAGE OR TRADE. 



LIMITATION OF LIABILITY 

IN NO EVENT SHALL ASTHMATX OR ITS SUPPLIERS BE LIABLE TO CUSTOMER OR ANY THIRD 
PARTY FOR COSTS OF PROCUREMENT OF SUBSTITUTE ALAIR® CATHETERS OR SERVICES, 
LOST PROFITS, DATA OR BUSINESS, ALAIR® CATHETER RE-USE, ALAIR® CATHETER USE 
BY NON-QUALIFIED PHYSICIAN, ALAIR® CATHETER USE CONTRARY TO DOCUMENTATION, 
ALAIR® CATHETER USE WITH A NON-ALAIR® CONTROLLER, DAMAGES ARISING FROM 
BREACH BY THE CUSTOMER, INCLUDING WITHOUT LIMITATION ANY INTENTIONAL, WILLFUL, 
OR NEGLIGENT ACTS OR OMISSIONS BY CUSTOMER OR ITS EMPLOYEES OR AGENTS WITH 
RESPECT TO PATIENTS, OR FOR ANY INDIRECT, SPECIAL, INCIDENTAL, EXEMPLARY OR 
CONSEQUENTIAL DAMAGES OF ANY KIND ARISING OUT OF OR IN CONNECTION WITH YOUR 
CATHETER AGREEMENT OR WHICH MAY RESULT FROM THE USE OF ALAIR® CATHETER(S) 
PURCHASED HEREUNDER, HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY (WHETHER 
IN CONTRACT, TORT (INCLUDING NEGLIGENCE), STRICT LIABILITY, PRODUCTS LIABILITY OR 
OTHERWISE). ASTHMATX'S TOTAL, CUMULATIVE, AND EXCLUSIVE LIABILITY ARISING OUT OF 
OR IN CONNECTION WITH ANY ALAIR® CATHETERS PURCHASED BY CUSTOMER HEREUNDER 
SHALL IN NO EVENT EXCEED THE PURCHASE PRICE PAID BY CUSTOMER FOR SUCH ALAIR® 
CATHETER. THE LIMITATIONS SET FORTH IN THIS SECTION SHALL APPLY EVEN IF ASTHMATX 
OR ITS SUPPLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND 
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED REMEDY. 
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SYMBOL LEGEND 





Model Number 


A 


Caution: Consult Accompanying Documents 


IsTERILE R 


Radiation sterilized. Sterility guaranteed if package unopened or 
undamaged. 




LOT 


Lot Number 


U 


Manufacturer Name 




Use by 




For SINGLE-USE ONLY 




1^ Only 


For sale or use by or on order of a physician only 
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TRADEMARKS, PATENTS, AND COPYRIGHT 




in these Instructions For Use may be the trademarks or the registered trademarks of their respective 
companies and are hereby acknowledged. 

US Patent Nos. 7,556,624; 7.425.212; 7.273,055; 7.264.002; 7,200,445; 7.198,635; 7,104,987; 7,027,869; 
6,634.363; 6.488,673; and 6,411,852; and Patents Pending. The purchase of the Alair® Catheter does 
not grant a license, either expressly, by implication, estoppel or othenwise under any Asthmatx patent 
right or patent (including without limitation U.S. Patent Nos. 7,556,624; 7.273,055; 7,264,002; 7,027,869; 
6,634,363; 6.488,673; or 6.411,852) covering or relating to any method or process in which the Alair® 
Catheter might be used. An implied license only exists for the Alair® Catheter used in conjunction with 
Asthmabc's Alair® ATS 200 Controller. Nothing herein shall be construed as a right or license to (a) make, 
use, sell, offer to sell, import, lease or distribute Alair® Catheters with a non-Alair® Controller or (b) sell 
or offer to sell Alair® Catheters to customers that plan to make, have made, use, sell, offer to sell, import, 
lease or distribute Alair® Catheters with a non-Alaif® Controller. Asthmatx may have patents or pending 
patent applications, trademarks, copyrights or other intellectual property rights covering subject matter in 
this IFU. The furnishing of this IFU does not give you any license to these patents, trademarks, copyrights 
or other intellectual property rights except as expressly provided in any written license agreement from 
Asthmatx. 

Information in this IFU may change periodically. Please read this IFU and the Alair® RF Controller 
Operator's Manual regularly. No part of this IFU may be reproduced or transmitted in any form or by any 
means, electronic or mechanical, for any purpose, without the express written permission of Asthmatx. 

Copyright ©2010 Asthmatx, Inc. All rights reserved. 



CONTACT US 




Manufacturer: 

Asthmatx, Inc. 
888 Ross Drive, Suite 1 00 
Sunnyvale, CA, 94089 USA 
Phone: 408-419-0100 
Fax: 408-419-0199 

Email: gu$tenierservigg(a^9sthm9tx,c<?m 



www.asthmabc.com 



PN 11678 RevE 
April 2010 
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MODIFICATION OF AIRWAYS BY careful management. In addition, some patients are resistant 

APPLICATION OF ENERGY to steroid treatment. Patient compliance with pharmacologic 

management and stimulus avoidance is often a barrier to 
This is a Continuation-in-part application of U.S. appli- successful asthma management, 
cation Sen No. 09/095^23 filed Jun. 10, 1998, which is 5 Asthma is a serious disease with growing numbers of 
mcorporated herein by reference in its entirety, suffers. Current management techniques are neither com- 



BACKGROUND OF THE INVENTION 



pletely successful nor free from side effects. 
Accordingly, it would be desirable to provide an asthma 

1. Field of the Invention treatment which improves airflow without the need for 
The invention relates to a method for treating lung patient compliance. 

disease, and more particularly, the invention relates to a In addition to the airways of the lungs, other body 

method for treating the lungs by applying energy to the conduits such as the esophagus, ureter, urethra, and coronary 

airways to reduce the ability of the airways to constrict or to arteries, are also subject to periodic spasms which cause 

reduce the resistance to airflow through the airways, hypertrophy and hyperplasia of the smooth muscle around 

2. Brief Description of the Related Art these body conduits reducing the inner diameter of the 
Asthma is a disease in which (1) bronchoconstriction, (2) conduits. 

excessive mucus production, and (3) inflammation and SUMMARY OF THE INVENTION 

swelling of airways occur, causing widespread but variable :>ummaky ut i Hb IM VbN 1 lUN 

airflow obstruction thereby making it difiScult for the asthma 20 The present invention relates to a method for treating 

sufferer to breath. Asthma is a chronic disorder, primarily bodily conduits by transfer of energy to or from the conduit 

characterized by persistent airway inflammation. However, walls to prevent the conduit from being able to constrict, to 

asthma is further characterized by acute episodes of addi- enlarge the conduit, or to reduce resistance to flow through 

tional airway narrowing via constriction of hyperresponsive the conduit. The invention is particularly directed to the 

airway smooth muscle. 25 treatment of the airways in the lungs to reduce the effects of 

Asthma stimuli may be allergenic or non-ailergenic. asthma and other lung disease. 
Examples of allergenic stimuli include pollen, pet dander, The present invention provides methods to decrease air- 
dust mites, bacterial or viral infection, mold, dust, or air- way responsiveness and airway resistance to flow which 
borne pollutants; non-allergenic stimuli include exercise or may augment or replace current management techniques, 
exposure to cold, dry air, 30 In accordance with one aspect of the present invention, a 

In asthma, chronic inflammatory processes in the airway method for treating conditions of the lungs by decreasing 

play a central role. Many cells and cellular elements are airway responsiveness includes transferring energy to or 

involved in the inflammatory process, particularly mast from an airway wall to alter the airway wall in such a manner 

cells, eosinophils T lymphocytes, neutrophils, epithelial that the responsiveness of the airway is reduced, 

cells, and even airway smooth muscle itself. The reactions of in accordance with an additional aspect of the present 

these cells result m an assoaated mcrease in the existing invention, the energy transferred to or from the airway wall 

sensitivity and hyperresponsiveness of the airway smooth alters the structure of the airway wall 

ZZ^cT^^ accordance with a further aspect of the present 

* . 40 invention, the energy transferred to or from the airway wall 

Ihc chrome nature of asthma can also lead to remodeUng alters the fiinction of the airway wall, 

of the airway wall (i.e,, structural changes such as thickening t„ „ . . r 

oredenia)v;hichc;nfurtheraffecttheLctiono£theairwa? • ?«=«=o^<'''°« with another aspect of he present 

wall and influence airway hyperresponsiveness. Other 7*'°''°''' " !^^'^°'^ •seating conditions of the lungs by 

physiologic changes associated with Jhma include excess t^ZlT''^ airflow includes transfernng 

mucus production, and if the asthma is severe, mucus « «°«J6y ^ or from an auway waU to alter the airway wall m 

phigging, as well as ongoing epithelial denudation and jl^^^ " ""^""^ °^ """^^ 

repair. Epithelial denudation exposes the underlying tissue 

to substances that would not normaUy come in contact with present invention provides advantages of a treatment 

them, further reinforcing the cycle of cellular damage and asthma or other constriction or spasm of a bodily conduit 

inflammatory response. ^° application of energy. The treatment reduces the ability of 

In susceptible individuals, asthma symptoms include ^^^^^^^X contract, reduces plugging of the airway, 

recurrent episodes of shortness of breath (dyspnea), ^nd/or mcreases the mner airway diameter, 

wheezing, chest tightness, and cough. Currently, asthma is BRIEF DESCRIPTION OF THE DRAWINGS 

managed by a combination of stimulus avoidance and phar- cc 

macology. Th® invention will now be described in greater detail with 

Stimulus avoidance is accompUshed via systematic iden- reference to the preferred embodiments illustrated in the 

tification and minimization of contact with each type of accompanying drawmgs, in which like elements bear like 

stimuli. It may, however, be impractical and not always reference numerals, and wherein: 

helpful to avoid all potential stimuli. 1 is a cross sectional view of a medium sized 

Asthma is managed pharmacologically by: (1) long term bronchus in a healthy patient; 

control through use of anti-inflammatories and long-acting 2 is a cross sectional view of a bronchiole in a 

bronchodilators and (2) short term management of acute healthy patient; 

exacerbations through use of short-acting bronchodilators. FIG. 3 is a cross sectional view of the bronchus of FIG. 

Both approaches require repeated and regular use of the 65 1 showing the constriction occurring in an asthma patient; 

prescribed drugs. High doses of corticosteroid anti- FIG. 4 is a schematic side view of the lungs being treated 

inflammatory drugs can have serious side effects that require with a treatment device according to the present invention; 
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FIGS.SAandSBaresideviewsoftwovariationsofafirst of the airway, such as by reducing smooth muscle 

embodiment of a treatment device having a plurality of wire contraction, mucus gland secretions, or disrupting the 

shaped electrodes; inflammatory response. These treatments can be performed 

FIG. 5C is a cross sectional side view of another variation applying energy of different types and in different pat- 
of the first embodiment of a treatment device having a 5 terns to achieve the desired results. 

plurality of wire shaped electrodes; FIG. 4 is a schematic side view of the lungs being treated 

FIG. 6 is a side view of a second embodiment of a with a treatment device 30 according to the present inven- 

treatment device with electrodes positioned on expandable tioo. The treatment device 30 is an elongated member for 

balloons; delivery of energy from an energy source 32 to a treatment 

FIG. 7 is a perspective view of a third embodiment of a ^^^^ ^^°SS. The energy may be deUvered by the 

treatment device with electrodes positioned in grooves; treatment device 30 in a variety of treatment patterns to 

HG. 8 is a perspective view of a fourth embodiment of a '^^^T- ?'f^T* ^^^^"^ l^^TV^ "^^1 

treatment device with electrodes and a biasing element; cussed m further detail below. The energy which is delivered 

„ , .... , ^y^^ treatment device 30 may be any of a variety of types 

HG. 9 IS a perspective view of a fifth embodiment of a 15 of energy including, but not limited to, radiant, laser, radio 

treatment device with electrodes and a biasing element; frequency, microwave, heat energy, or mechanical energy 

FIG, 10 is a side view of a sixth embodiment of a (such as in the form of cutting or mechanical dilation). In 

treatment device in an unexpanded position; addition, the delivery of laser or light energy may be in 

FIG. U is a side view of the treatment device of FIG. 10 conjunction with the delivery of a photodynamic agent, 

in an expanded position; ^ where the laser or light energy stimulates the photodynamic 

FIG. 12 is a side view of a seventh embodiment of a initiates a cytotoxic, or cell damaging chemical 

treatment device in an expanded position; reaction. 

FIG. 13 is a side view of an eighth embodiment of a n j • -.t_ alm-. /• i * • ^ 

treatment device having a plurality^f lumens containing ^ ^''^'^"'^ ^^'^'^ °^ ^''^ '° 

electrodes; The energy treatment of the airways may be used to 

FIG. 14 is a side view of a ninth embodiment of a reduce the ability of the airways to narrow or reduce in 

treatment device having electrodes exposed by cut away caliber as a result of airway smooth muscle contraction. This 

sections of a tube; treaUnent to reduce the ability of the smooth muscle to 

FIG. 15 is a side cross sectional view of a tenth embodi- 30 contract provides the benefit of lessening the severity of an 

ment of a treatment device with electrodes positioned on an asthma attack. The reduction in the ability of smooth muscle 

expandable balloon; ^ contract may be achieved by treating the smooth muscle 

FTG. 16 is a schematic side view of a eleventh embodi- ^^^^^^^ ^^^^^ ^° influence 

ment of a treatment device with a balloon for heating of ^'"''''^ """^^f ^o^tracUon or the response of the airway to 

tissue* 35 s™^"* muscle contraction. Treatment may also reduce 

inn IT ,v « ^-A^ *• 1 • c . airway responsiveness or the tendency of the airway to 

FIG. 17 is a side cross sectional view of a twelfth ^ ..i 

uj- .j-r .1 " " narrow or constnct in response to stunulus. 

embodunent of a treatment device for treatment with heated ^ 

Q^l^- The amount of smooth muscle surrounding the airway can 

FIG. 18 is a side cioss sectional view of a thirteenth ^1 '""^^^ '° ^'^^^l 

embodiment of a treatment device for treatment with radia- ^ f'' ^ 7^,='* °^ ^'"'"1 

tion* and rephcatmg. The reduction m smooth muscle reduces 

'^rt, .J. ^ ^ , ^ the ability of the smooth muscle to contract and narrow the 

FIG. 19 is a side view of a fourteenth embodunent of a ^^^y , ^ reduction in smooth muscle has 

treatment device for treatment with a cryoprobe. added benefit of increasing the caHber of the airways, 

DETAILED DESCRIPTION OF THE reducing the resistance to airflow through the airways. In 

PREFERRED EMBODIMENTS addition to use in debulking enlarged smooth muscle tissue 

to open up the airways, the method of the present invention 

HGS. 1 and 2 illustrate cross sections of two different may also be used for eliminating smooth muscle altogether, 

airways in a healthy patient. The airway of FIG. 1 is a The elimination of the smooth muscle tissue prevents the 

medium sized bronchus having an airway diameter Dl of 50 hyperreactive airways of an asthma patient from contracting 

about 3 mm, FIG. 2 shows a section through a bronchiole or spasming, reducing or eliminating this asthma symptom, 

having an ^rway diameter D2 of about 15 mm. Each airway j^,^ abihty of the smooth muscle to contract can also be 

includes a folded inner surface or epithehum 10 surrounded altered by treatment of the smooth muscle in particular 

by stroma 12 and smooth muscle tissue 14. The larger patterns. The smooth muscle is aaanged around the airways 

airways including the bronchus shown in FIG. 1 also have 55 ^ generally heUcal pattern with pitch angles ranging from 

mucous glands 16 and cartilage 18 surroundmg the smooth about -30 to about +30 degrees. Thus, the treatment of the 

muscle tissue 14. Nerve fibers 20 and blood vessels 22 also ^^^^ muscle by energy which is selectively delivered in 

surround the airway. appropriate pattern can interrupt or cut through the helical 

no, 3 illustrates the bronchus of FIG. 1 in which the pattern at a proper frequency and prevent the smooth muscle 

smooth muscle 14 has hypertrophied and increased in thick- 60 from constricting. This procedure of patterned application of 

ness causing the airway diameter to be reduced from the energy eliminates contraction of the airways without com- 

diameter Dl to a diameter D3. pletely eradicating smooth muscle. A pattern for treatment 

There are several ways to decrease the resistance to can be chosen from a variety of patterns including longitu- 

airflow though the airways which occurs in asthma patients dinal stripes, circumferential bands, helical stripes, and the 

both at rest and during an asthma attack. One such treatment 65 like as well as spot patterns having rectangular, elliptical, 

alters the structure of the airway, such as by reducing smooth circular or other shapes. The size, number, and spacing of 

muscle or other tissue. Another treatment alters the function the treatment bands, stripes, or spots are chosen to provide 
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a desired clinical effect of reduced airway responsiveness The mucosal folding can also be increased by encourag- 

while limiting insult to the ainvay to a clinically acceptable ing a greater number of smaller folds by reducing the 

level. thickness of the submucosal layer. The decreased thickness 

The patterned treatment of the tissues surrounding the of the submucosal layer may be achieved by application of 
airways with energy provides various advantages. The care- 5 energy which either reduces the number of cells in the 

ful selection of the portion of the airway to be treated allows submucosal layer or which prevents replication of the cells 

desired results to be achieved while the total healing load i° submucosal layer. A thinner submucosal layer will 

may be reduced. Patterned treatment can also achieve have an increased tendency to fold and increased mechanical 

desired results with decreased morbidity, preservation of stiffening caused by the folds. 

epithelium, and preservation of a continuous or near con- 10 Another method for reducing the ability of the airways to 
tinuous ciliated inner surface of the airway for mucociliary contract is to improve parenchymal tethering. The paren- 
clearance. The pattern of treatment may also be chosen to chyma surrounds all airways and includes the alveolus and 
achieve desired results while limiting total treatment area tissue connected to and surroimding the outer portion of the 
and/or the number of airways treated, thereby improving airway wall. The parenchyma includes the alveolus and 
speed and ease of treatment. 15 tissue connected to and surrounding the cartilage that sup- 
Application of energy to the smooth muscle surrounding ports the larger airways. In a heahhy patient, the parenchyma 
the airways also may be used to cause the DNA of the provides a tissue network which connects to and helps to 
smooth muscle cells to become cross linked. The treated support the airway. Edema or accumulation of fluid in lung 
smooth muscle cells with cross linked DNA are incapable of ^ssue in asthmatic patients is believed to decouple the 
replicating. Accordingly, over time, as the smooth muscle airway from the parenchyma reducing the restraining force 
cells die, the total thickness of smooth muscle decreases of parenchyma which opposes airway constriction, 
because of the inability of the cells to replicate. The pro- Application of therapeutic energy can be used to treat the 
gramed cell death causing a reduction in the volume of tissue parenchyma to reduce edema and/or improve parenchymal 
is called apoptosis. This treatment does not cause an imme- tethering. 

diate effect but causes shrinking of the smooth muscle and ^ In addition, energy can be used to improve connection 

opening of the airway over time and substantially prevents between the airway smooth muscle and submucosal layer to 

regrowth. The application of energy to the walls of the the surrounding cartilage, and to encourage wound healing, 

airway also can be used to cause a cross linking of the DNA collagen deposition, and/or fibrosis in the tissue sunrounding 

of the mucus gland cells preventing them from replicating the airway to help support the airway and prevent airway 

and reducing excess mucus plugging or production over contraction, 
time. 

The abUity of the airways to contract can also be reduced Increasing the Airway Diameter 

by altering mechanical properties of the airway wall, such as Airway diameter in asthmatic patients is reduced due to 

by increasing stiffiiess of the wall or by increasing paren- hypertrophy of the smooth muscle, chronic inflammation of 

chymal tethering of the airway wall. Both of these methods the airway tissues, and general thickening of all parts of the 

provide increased forces which oppose contraction of the airway wall. The overaU airway diameter can be increased 

smooth muscle and narrowing of the airway. by a variety of techniques to improve the passage of air 

There are several ways to increase the stifi&iess of the through the airways. Application of energy to the airway 

airway wall. One way to increase stiffness is to induce a 4^ smooth muscle of an asthmatic patient can be used to debulk 

fibrosis or woimd healing response by caiising trauma to the or reduce the volume of smooth muscle. This reduced 

airway wall. The trauma can be caused by delivery of volume of smooth muscle increases the airway diameter for 

therapeutic energy to the tissue in the airway wall or by improved air exchange. 

mechanical insult to the tissue. The energy is preferably The airway diameter can also be increased by reducing 

delivered in such a way that it minimizes or limits the 45 inflammation and edema of the tissue surrounding the air- 

intra-luminal thickening that can occur. way. Inflammation and edema (accumulation of fluid) of the 

Another way to increase the effective stiffiiess of the airway occur in an asthmatic patient due to irritation. The 

airway wall is by altering the submucosal folding of the inflammation and edema can be reduced by application of 

airway upon narrowing. The submucosal layer is directly energy to stimulate wound healing and regenerate normal 

beneath the epithelium and its basement membrane and 50 tissue. Healing of the epithelium or sections of the epithe- 

inside the airway smooth muscle. As an airway narrows, its lium experiencing ongoing denudation and renewal allows 

perimeter remains relatively constant, with the mucosal regeneration of healthy epithelium with less associated 

layer folding upon itseff. As the airway narrows further, the airway inflammation. The less inflamed airway has an 

mucosal folds mechanically interfere with each other, effec- increased airway diameter both at a resting state and in 

tively stiffening the airway. In asthmatic patients, the num- 55 constriction. The woimd healing can also deposit collagen 

ber of folds is fewer and the size of the folds is larger, and which improves parachymal tethering, 

thus, the airway is free to narrow with less mechanical Inflammatory mediators released by tissue in the airway 

interference ofmucosal folds than in a healthy patient. Thus, wall may serve as a stimulus for airway smooth muscle 

asthmatic patients have a decrease in stiffness of the airway contraction. Smooth muscle contraction, inflammation, and 

and less resistance to narrowing, edema can be reduced by a therapy which reduces the. 

The mucosal folding in asthmatic patients can be production and release of inflammatory mediators, 

improved by treatment of the airway in a manner which Examples of inflammatory mediators are cytokines, 

encourages folding. Preferably, a treatment will increase the chemokines, and histamine. The tissues which produce and 

number of folds and/or decrease the size of the folds in the release inflammatory mediators include airway smooth 

mucosal layer. For example, treatment of the airway wall in 65 muscle, epithelium, and mast cells. Treatment of these 

a pattern such as longitudinal stripes can encourage greater structures with energy can reduce the ability of the airway 

number of mucosal folds and increase airway stiffness. structures to produce or release inflammatory mediators. 
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The reduction in released inflammatory mediators will performed by moving the entire treatment device from the 

reduce chronic inflammation, thereby increasing the airway proximal end either manually or by motor. Alternatively, 

inner diameter, and may also reduce contraction of airway segments, stripes, rings or other treatment patterns may be 

smooth muscle. used. 

A further method for increasing the airway diameter is by 5 According to one embodiment of the invention, the 

denervation. A resting tooe of smooth muscle is nerve energy is transferred to or from the opening region of an 

regulated by release of catecholamines. Thus, by damaging airway, preferably within a length of approximately two 

or eliminating nerve tissue in the airways the resting tone of times the airway diameter or less, and to regions of airways 

the airway smooth muscle wiU be reduced, and the airway distal to bifurcations and side branches, preferably within a 

diameter will be increased. distance of approximately twice the airway diameter or less. 

The invention may also be used to treat long segments of 

Reducing Plugging of the Airway un-bifurcated airway. 

Excess mucus production and mucus plugging are com- The treatment devices of FIGS. 5-15 include tissue con- 

mon problems during both acute asthma exasterbations and tacting electrodes configured to be placed within the airway, 

in chronic asthma management. Excess mucus in the air- These devices can be used for delivering radio frequency in 

ways increases the resistance to airflow through the airways either a monopolar or a bipolar manner or for delivering 

by physically blocking all or part of the airway. Excess other energy to the tissue, such as conducted heat energy 

mucus may also contribute to increased numbers of leuko- from resistively heated electrodes. For monopolar energy 

cytes found in airways of asthmatic patients by trapping delivery, one or more electrodes of the treatment device are 

leukocytes. Thus, excess mucus can increase chronic ii^am- ^ connected to a single pole of the energy source 32 and an 

malion of the airways. optional external electrode 44 is connected to an opposite 

One type of asthma therapy involves treatment of the pole of the energy source. For bipolar energy delivery, 

airways with energy to target and reduce mucus producing multiple electrodes are connected to opposite poles of the 

cells and glands. The treatment can eliminate all or a portion ^^^^^ source 32 and the external electrode 44 is omitted, 

of the mucus producing cells and glands, can prevent the number and arrangement of the electrodes may vary 

cells from replicating or can inhibit their ability to secrete depending on the pattern of energy delivery desired. The 

mucus. This treaUuent wiU have both chronic benefits in treatment devices of FIGS. 16-18 are used to deUver radiant 

increasing airfiow through the airways and will lessen the heat energy to the airway. The treatment device of FIG. 

severity of acute exacerbations 30 deliver indirect radio frequency or microwave 

HGS. 5-19 illustrate different treatment devices for trans- ^""^'^^ ^^^^^ the treatment device of FIG, 19 

ferring energy to or from the airways. These are just some ^ ^^^^ ^"^^^^ ^^"^ 

of the examples of the type of treatment devices which may treatment device 30a of FIG. 5A includes a catheter 

be used to perform the methods according to the present for delivering a shaft 40 having a plurality of electrodes 

invention. It should be recognized that each of the treatment 35 38 to a treatment site. The electrodes 38 are formed from a 

devices described below can be modified to deliver or plurality of wires which are soldered or otherwise connected 

remove energy in different patterns depending on the treat- together at two connection areas 42. The electrodes 38 

ment to be performed. The treatment devices may be actu- between the connection areas 42 are formed into a basket 

ated continuously for a predetermined period while shape so that arch shaped portions of the wires will contact 

stationary, may be pulsed, may be actuated multiple times as 40 ^^^^^ *° airway. The wires may be coated with an 

they are moved along an airway, may be operated continu- insulating material except at the tissue contact points, 

ously while moving the device in an airway to achieve a ^ Alternatively, the wires of the basket may be exposed while 

"painting** of the airway, or may be actuated in a combina- the connection areas 42 and shaft 40 are insulated, 

tion of any of these techniques. The particular energy Preferably, the electrodes 38 are formed of a resilient 

application pattern desired can be achieved by configuring 45 material which will allow the distal end of the treatment 

the treatment device itself or by moving the treatment device device to be retracted into the catheter 36 for delivery of the 

to different desired treatment locations in the airway. catheter to the treatment site and wiU allow the electrodes to 

Hie treatment of an airway with the treatment device may "^^"^ ^o their original basket shape uj^n deployment. The 

involve placing a visuaUzation system such as an endoscope treatment device 30a is preferably configured such that the 

or bronchoscope into the airways. Hie treatment device is 50 electrodes 38 have sufficient resilience to come mto contact 

then inserted through or next to the bronchoscope or endo- ^^^^ ^^^^ treatment, 

scope while visualizing the airways. Alternatively, it is FIG. 5B illustrates the treatment device 30a in which the 

possible to build the means for visualization directly into the disUl end of the device is provided with a ball shaped 

treatment device using fiber optic imaging and lenses or a member 50 for easily inserting the device to a treatment site 

CCD and lens arranged at the distal portion of the treatment 55 without causing trauma to surrounding tissue. FIG. 5C 

device. The treatment device may also be positioned using illustrates the treatment device 30a having elecU-odes 38 

radiographic visualization such as fluoroscopy or other connected to the distal end of the catheter 36 and forming a 

external visualization means. The treatment device which basket shape. The basket shape may be expanded radiaUy 

has been positioned with a distal end within an airway to be during use to insure contact between the electrodes 38 and 

treated is energized so that energy is applied to the tissue of 60 t^e airway walls by pulling on a center puU wire 52 which 

the airway walls in a desired pattern and intensity. The distal is connected to a distal end 50 of the device and extends 

end of the treatment device may be moved through the throughalumenof the catheter 36. The treatment device 30a 

airway in a uniform painting like motion to expose the entire may be delivered to a treatment site through a delivery 

length of an airway to be treated to the energy. The treatment catheter or sheath 54 and may be drawn along the airway to 

device may be passed along the airway one or more times to 65 treat the airway in a pattern of longitudinal or helical stripes, 

achieve adequate treatment. The painting like motion used to FIG. 6 iUustrates a treatment device 30^ in which a 

exposed the entire length of an airway to the energy may be catheter shaft 46 is provided with a plurality of electrodes 48 



us 6,411,852 Bl 

9 10 

positioned on inflatable balloons 50. The balloons 50 are outwardly biased. The leaf springs .96 are connected to a 

inflated through the catheter shaft 46 to cause the electrodes shaft 102 which is positioned within a delivery catheter 94. 

48 come into contact with the airway walls 100. The The leaf springs 96 and electrodes 98 are delivered through 

electrodes 48 are preferably connected to the energy source the deUvery catheter 94 to a treatment site within the 
32 by a)nductive wires (not shown) which extend from the 5 airways. When the leaf springs 96 exit the distal end of the 

electmdes through or along the balloons 50 and through the delivery catheter 94, the leaf springs bend outward untH the 

catheter shaft 46 to the energy source. ITie electrodes may be electrodes 98 come into contact ^ih the airway walls for 

used m a bipolar mode without an external electrode. i- *• r . • n 

Alternatively, the treatment device 306 may be operated in ^licaUon of energy to the ainvay walls, 

a monopolar mode with an external electrode 44. The FIGS, 13 and 14 illustrate embodiments of treatment 

electrodes 48 may be continuous circular electrodes or may devices 30/i, 30i in which electrodes 106 in the form of wires 

be spaced around the balloons 50. positioned in one or more lumens 108 of a catheter 104. 

An alternative treatment device 30c of FIG. 7 includes a Openings 110 are formed in the side walls of the catheters 

catheter 56 having one or more grooves 60 in an exterior ^° ^^P°^^ electrodes 106. As shown in FIG. 13, the 

surface. Positioned within the grooves 60 are electrodes 58 treatment device 3Qh has multiple lumens 108 with elec- 

for delivery of energy to the airway walls. Although the ^^^^^^ provided m each of the lumens. The side wall of the 

grooves 60 have been illustrated in a longitudinal pattern, treatment device 30h is cut away to expose one or more of 

the grooves may be easily configured in any desired pattern. electrodes 106 through a side waU opening 110. In FIG, 

Preferably, the treatment device 30c of FIG. 7 includes a opening 110 exposes two electrodes positioned in 

biasing member (not shown) for biasing the catheter 56 adjacent lumens. The treatment device 30A may be provided 

against the airway waU such that the electrodes 58 contact ^° * biasmg member as discussed above to bring the 

the tissue. The biasing member may be a spring element, an electrodes 106 of the device into contact with the airway 
inflatable balloon element, or other biasing member. 

Alternatively, the biasing function may be performed by The treatment device 30/ of FIG. 14 includes a catheter 
providing a preformed curve in the catheter 56 which causes ^ 1^ which has been formed into a loop shape to allow the 

the catheter to curve into contact with the airway wall when electrode 106 to be exposed on opposite sides of the device 

extended from a delivery catheter. which contact opposite sides of the airway. The resilience of 

FIG. 8 illustrates a treatment device 30d having one or the loop shape causes the electrodes to come into contact 

more electrodes 68 connected to a distal end of a catheter 66, ^th the airway walls. 

The electrodes 68 are supported between the distal end of the 3Q The treatment device 30; of FIG. 15 is in the form of a 

catheter 66 and a device tip 70. A connecting shaft 72 balloon catheter. The treatment device 30; includes elec- ' 

supports the tip 70. Also connected between the distal end of trodes 118 positioned on an exterior surface of an inflatable 

the catheter 66 and the tip 70 is a spring element 74 for balloon 116. The electrodes 118 are electrically connected to 

biasing the electrodes 68 against a wall of the airway. The the energy source 32 by the leads 120 extending through the 

spring element 74 may have one end which slides in a track 35 balloon and through the lumen of the baUoon catheter 114. 

or groove in the catheter 66 such that the spring can flex to The balloon 116 is filled with a fluid such as saline or air to 

a variety of different positions depending on an internal bring the electrodes into contact with the airway wall 100, 

diameter of the airway to be treated. FIG. 16 shows an alternative embodiment of a balloon 

FIG. 9 illustrates an alternative treatment device 30e in catheter treatment device 30Jt in which a fluid within the 

which the one or more electrodes 78 are positioned on a 40 balloon 126 is heated by internal electrodes 128. The elec- 

body 80 secured to an end of a catheter 76. In the FIG. 9 trodes 128 are illustrated in the shape of coils surrounding 

embodiment, the body 80 is illustrated as egg shaped, the shaft of the catheter 124, however other electrode shapes 

however, other body shapes may also be used. Hie elec- may also be usejd. The electrodes 128 may be used as 

trodes 78 extend through holes 82 in the body 80 and along resistance heaters by application of an electric current to the 

the body surface. A biasing member such as the spring 45 electrodes. Alternatively, radio frequency or microwave 

element 84 is preferably provided on the body 80 for biasing energy may be apphed to the electrodes 128 to heat a fluid 

the body with the electrodes against the airway walls. Leads within the balloon 126. The heat then passes from an exterior 

85 are connected to the electrodes and extend through the of the balloon 126 to the airway wall. The radio frequency 

catheter 76 to the energy source 32. or microwave energy may also be applied indirectly to the 

FIGS. 10 and 11 illustrate a further treatment device 30/ 50 airway wall through the fluid and the balloon. In addition, 

having one or more loop shaped electrodes 88 connected to fluid may be transmitted to the balloon 126 from an 

a catheter shaft 86. In the unexpanded position shown in external heating device for conductive heating of the airway 

FIG. 10, the loop of the electrode 88 lies along the sides of tissue. 

a central core 90. A distal end of the loop electrode 88 is FIG. 17 illustrates a treatment device 30m for delivering 
secured to the core 90 and to an optional tip member 92. The 55 heated fluid to the airway walls to heat the airway tissue. The 
core 90 is slidable in a lumen of the catheter 86. Once the device 30m includes a heating element 132 provided within 
treatment device 30/ has been positioned with the distal end a fluid delivery catheter 134. The fluid passes over the 
in the airway to be treated, ttie electrode is expanded by heating element 132 and out of openings 136 in the end of 
pulling the core 90 proximally with respect to the catheter the catheter 134, The openings 136 are arranged to direct the 
86, as shown in FIG. 11. Alternatively, the electrode 88 or 60 at the airway walls 100. The heating element 132 may 
the core 90 may be spring biased to return to the configu- be a coiled resistance heating element or any other heating 
ration of FIG. 11 when a constraining force is removed. This element. The heating element 132 may be positioned any- 
constraining force may be applied by a delivery catheter or where along the body of the catheter 134 or may be an 
bronchoscope through which the treatment device 30f is external healing device separate from the catheter, 
inserted or by a releasable catch. ^5 The heating element 132 may also be replaced with a 
The treatment device 30^ of FIG. 12 includes a plurality friction producing heating element which heats fluid passing 
electrodes 98 positioned on leaf springs 96 which are through the fluid delivery catheter 134. According to one 
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embodiment of a friction producing heating element, a The methods according to the present invention provide a 

friction element rotates and contacts a stationary element for more effective and/or permanent treatment for asthma than 

purposed of heating the fluid. the currently used bronchodilating drugs, drugs for reducing 

FIG. 18 illustrates a treatment device 30/i for delivery of mucus secretion, and drugs for decreasing inflammation, 

light or other radiant energy to the walls of the airway. The 5 While the invention has been described in detail with 

light delivery device 30n includes an outer catheter or sheath reference to the preferred embodiments thereof, it will be 

140 surrounding a light transmitting fiber 142. A light apparent to one skilled in the art that various changes and 

directing member 144 is positioned at a distal end of the modifications can be made and equivalents employed, with- 

light deUvery device for directing the Ught to the airway ""i^.^P/^^""? P'^^"^ invention. 

waUs. The sheath 140 includes a plurality of windows 146 10 w Hat is claimed is: 

which allow the light which has been redirected by the fight . conditions of the lungs by 

J. u %AA . u * *• 11 J- M . i decreasing auway responsiveness compnsmg: 

du-ecting member 144 to pass substantially radially out of , n ^- ■ f , ,t • .i. , 

the sheath. TTie light deUvery device 30« is connected by a 'T 'r^.h°*'^^ °' T T''' '° '^k '^T 

I , . 1- to alter the auway waU m such a manner that the 

conventional optical connection to a light source 32. responsiveness of the airway is reduced. 

The light used may be coherent or incoherent Ught in the 2. The method of claim 1, wherein the energy transfer 

range of infrared, visible, or ultraviolet. The light source 32 alters the structure of the airway wall, 

may be any known source, such as a UV laser source. The 3. The method of claim 1, wherein the energy transfer 

Ught source 32 may be an ultraviolet light source having a alters the function of the airway wall 

wavelength of about 180-308 nm, a visible light source, or 4. The method of claim 1, wherein the method is used to 

an infrared fight source preferably in the range of 800-2200 treat asthma by preventing contraction of the airway, 

nm. The intensity of the light may vary depending on the 5. The method of claim 1, wherein the energy transfer 

application. The light intensity should be bright enough to alters the airway in such a manner that the abiUty of the 

penetrate any mucus present in the airway and penetrate the airway to narrow is impaired. 

airway walls to a depth necessary to treat the selected tissue. ^- method of claim 1, wherein the energy is trans- 

The Ught intensity may vary depending on the wavelength ^5 ferred to the airway by moving an energy transfer device 

used, the appfication, the thickness of the smooth muscle, ^^^^S airway, 

and other factors. The Ught or other radiant energy may also method of claim 1, wherein the energy is trans- 
be used to heat an absorptive material on the catheter or ferred to a portion ofthe airway by an energy transfer device 
sheath which in turn conductively heats the airway wall. which creates one or more energy transfer patterns. 

U.S. appfication Ser. No. 09/095,323 filed Jun. 10, 1998, ^° ^' '^^^^''^ °^ ^^^"^ the energy transfer 

illustrates different exemplary embodiments of the distal tip P.^"^"' * '^.^^^ ^P°^ * rectangular, 

of the fight defivery device 34/i for irradiating the airway ^"iP^'i?*' cxic^A^t or other shape. 

^^jjg 9. The method of claim 7, wherem the energy is trans- 

FIG. 19 shows an alternative embodiment of a treatment 3^ Ste?o?L'S^av^ "^^^"^^ ' 

device 30p including a cryoprotx: tip 150 for transferring or ^^^^ ^^^^^.^ ^ 

removmg energy in the from of heat from an airway waU e^^^j * *u - • ♦* c * i * 

100. nie cryoprobe tip 150 is deUvered to the treatment site ^;"^^.}° *^f„„^Th ^ ' ^ . -1 a- , °"%'r ^1 

by a cryoprob; shaft 152. Transfer of energy from the tissue Jj*"^"'^ along the airway m a longitudinal or hehcal 

structures of the airway waU can be used in the same manner H *u^a i i i, • ft. 

J i. c J • J- J 40 11. Ine method of claim 1, wherein the energy IS trans- 

as the delivery of energy with any of the devices discussed f^„^, , . .t, i *• f • c 

u Tn. T c i_ . . ferred to the airway at the location of an opening of an 

above. The particular configuration of the cryoprobe treat- „ k a.^^^*- • *r -j u u 

, , . ^ . , ' ^ airway, a bifurcation, or an openme of a side branch, 

ment device 30p may vary as is known m the art. 11 tt, « j p 1 • 1 u • 

^ 12. The method or claim 1, wherein the energy is trans- 

Tfie treatment of the tissue in the airway waUs by transfer ferred to the airway at a segment of the airway between 
of energy according to the present invention provides 45 bifurcations, openings, or side branches, 
improved long term reUef from asthma symptoms for some 13, jhe method of claim 1, wherein the energy is trans- 
asthma sufferers. However, over time, some amount of ferred to the airway by activating an energy transfer device, 
smooth muscle or mucus gland cells which were not affected deactivating the energy transfer device, moving the energy 
by an mitial treatment may regenerate and treatment may transfer device, and reactivating the energy transfer device, 
have to be repealed after a period of time such as one or 50 14. jhe method of claim 1, wherein the energy transfer 
more months or years. alters smooth muscle of the airway wall in such a manner 

The airways which are treated with the methods according fiiat the responsiveness of the airway is reduced, 

to the present invention are preferably 1 mm in diameter or 15. The method of claim 14, wherein the abfiity of the 

greater, more preferably 3 mm in diameter or greater. The smooth muscle to contract is altered, 

methods are preferably used to treat airways of the second 55 16. The method of claim 15, wherein shortening of aU or 

to eighth generation, more preferably airways of the second some of the smooth muscle is reduced or prevented, 

to sixth generation. 17. The method of claim 14, wherein the energy transfer 

Although the present invention has been described in alters a connection between the smooth muscle and the 

detail with respect to methods for the treatment of airways airway waU. 

in the lungs, it should be understood that the present 60 18. The method of claim 14, wherein the energy transfer 

invention may also be used for treatment of other body eliminates at least a portion of the smooth muscle, 

conduits. For example, the treatment system may be used for 19. The method of claim 14, wherein the energy transfer 

reducing smooth muscle and spasms of the esophagus of prevents the smooth muscle from replicating, 

patients with achalasia or esophageal spasm, in coronary 20. The method of claim 1, wherein the energy transfer 

arteries of patients with Printzmetal's angina variant, for 65 alters mucus producing cells or glands in the airway waU in 

ureteral spasm, for urethral spasm, and irritable bowel such a manner that the responsiveness of the airway is 

disorders. reduced. 
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21. The method of claim 20, wherein the energy transfer 38. The method of claim 1, wherein the energy transfer 
eliminates at least a portion of the mucus producing cells or alters mucosal folding, 

glands. 39. The method of claim 38, wherein the structure of the 

22. The method of claim 20, wherein the energy transfer airway wall is altered by increasing a number of mucosal 
prevents the mucus producing cells or glands from replicat- 5 decreasing a size of mucosal folds, 

ing 40. The method of claim 1, wherein a photodynamic agent 

23. The method of claim 20, wherein the energy transfer ^ delivered to the airway wall and the energy transfer 
alters the ability of the mucus producing cells or glands to stunulates the photodynamic agent. 

produce or secrete mucus. method of claim 1. wherem the airways treated 

24. The method of claim 1, wherein the energy transfer lO ^'\^^}^^ ^ ZV^'/^'^^^a; u - .u • . . 
alters production or release of inflammatory mediators in at of clami 41, wherein the airways treated 
least a art of the airwa ™™ diameter. 

^^ne^T?.^ ° J ^r^f^' u • *t. . c 43. The method of claim 1, wherein the airways treated 

25. The method of claun 24, wherein the energy transfer generations 2 through 8. 

prevents replication of structures producing or releasing 44 j^^^^od of claim 43, wherein the airways treated 

mflammatory mediators. 15 are generations 2 through 6. 

26. The method of claim 24, wherein the energy transfer 45. jhe method of claim 1, wherein the airway treated are 
eliminates at least a portion of the structures which produce visualizable with a bronchoscope. 

or release inflammatory mediators. 46. A method for treating conditions of the lungs by 

27. The method of claim 24, wherein the energy transfer decreasing airway resistance to airflow comprising: 
alters the ability of structures in the airway to produce or 20 transferring energy to or from an airway wall in the lungs 
release inflammatory mediators. to alter the airway wall in such a manner that a 

28. The method of claim 1, wherein the energy transfer resistance to airflow of the airway is decreased, 
increases resistance to airway caliber reduction in at least a 47. The method of claim 46, wherein the energy transfer 
part of the airway. alters a structure of the airway wall to increase an effective 

29. The method of claim 28, wherein the increased 25 caliber of the airway, 

resistance is produced by thickening or fibrosing the airway 48. The method of claim 47, wherein the structure of the 

wall. airway wall is altered by decreasing a thickness of the 

30. The method of claim 28, wherein the increased airway wall, 

resistance is produced by increasing parenchymal tethering. 49. The method of claim 46, wherein the energy transfer 

31. The method of claim 28, wherein the increased 30 alters a function of the airway wall to increase an effective 
resistance is produced by increasing connection support caliber of the airway. 

between the airway and support structures. 50. The method of claim 49, wherein the function of the 

32. The method of claim 1, wherein the energy transfer airway wall is altered by reducing mucus or mucus plugging, 
alters at least a part of the epithelium in the airway wall. 51. The method of claim 49, wherein the function of the 

33. The method of claim 32, wherein the energy transfer 35 airway is altered by reducing tissue inflammation, 
eliminates epithelium. 52. The method of claim 51, wherein inflammation is 

34. The method of claim 32, wherein the energy transfer reduced by reducing edema or healing epithelium, 
stimulates healing of the epithelium. 53. The method of claim 49, wherein the function of the 

35. The method of claim 32, wherein the energy transfer ■ airway wall is altered by altering a resting tone of the airway 
stimulates replacement of the epithelium. 40 wall. 

36. The method of claim 1, wherein the energy transfer 54. The method of claim 53, wherein the resting tone is 
alters at least a part of a submucosal layer in the airway wall. altered by altering the smooth muscle or by denervation. 

37. The method of claim 36, wherein the energy transfer 

reduces a thickness of the submucosal layer. * ♦ ♦ ♦ t 
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ALAIR® BRONCHIAL THERMOPLASTY SYSTEM DESCRIPTION 



•This Operator's Manual provides instructions for using the Alair® Radiofrequency (RF) Controller Model 
ATS 200. The Alair® RF Controller Model ATS 200 is intended to be used with the Alair® Catheter. The 
Alair® RF Controller is designed to provide controlled delivery of radiofrequency energy to the Alair® 
Catheter. The Alair® RF Controller and the Alaii^ Catheter together comprise the Alair® Bronchial 
Thermoplasty System. 




Figure 1: The Alair® Bronchial Thermoplasty System 



TheAlair® Bronchial Thermoplasty System CAIair® System"), manufactured byAsthmatx, Inc. ("Asthmatx"). 
consists of the Alair® Controller System and the Alair® Catheter, as described below: 



Alair® Controller System 

Alair® Radiofrequency (RF) Controller: The Alair® RF Controller Model ATS 200 ("Controller") is 
designed to provide controlled delivery of RF energy to the Alair® Catheter. Energy from the Controller 
is delivered to the Catheter through the electrical cable attached to the proximal end of the catheter 
handle. Actual power delivered is automatically modulated by the Controller based on temperature 
control algorithms. The Controller delivers low-power, temperature-controlled RF energy to the ainway 
at a predetermined temperature setting for a predetermined time period. The Controller incorporates 
hardware and software features that limit current, voltage, power, energy, time and temperature during 
each application of RF energy. The Controller is not intended to come in contact with the patient and 
therefore is not provided as a sterile device. 

Footswitch: The Controller is supplied with a footswitch that allows the operator to start and stop the 
delivery of RF energy The Controller is designed to be used with the compatible footswitch provided by 
Asthmabc. The footswitch is not intended to come into contact with the patient and therefore is not provided 
as a sterile device. 

Patient Return Electrode: The Controller is designed to be used with a gel-type patient return electrode 
that is compliant with the applicable portions of lEC 60601-2-2:2006 and/or CE marked. The patient return 
electrode is used to complete the return path for the electrical cuaent Use only patient return electrodes 
indicated for use with adults or patients weighing more than 1 5 kg (33 lbs). Examples of acceptable patient 
return electrodes include Valleylab E7506 and ConMed 51-7310. Follow the instructions for use (IFU) 
packaged with the patient return electrode. 
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Alair® Catheter 



The Alair® Catheter Model ATS 2-5 ("Catheter") is provided sterile and is a SINGLE-USE ONLY, disposable 
device. The Catheter delivers energy from the Controller to the desired site in the airway and relays 
temperature feedback to the Controller. The Alair® Catheter Model ATS 2-5 Is designed to be used with 
the Alair® RF Controller Model ATS 200. For information on the preparation, use and other technical 
specifications, please refer to the Alair® Catheter Instructions for Use (IFU) that is supplied with Model 
ATS 2-5. 



INDICATION FOR USE 

The Alair® Bronchial Thermoplasty System is indicated for the treatment of severe persistent asthma in 
patients 1 8 years and older whose asthma is not well controlled with inhaled corticosteroids and long- 
acting beta agonists. 



MECHANISM OF ACTION 

Airway smooth muscle (ASM) consists of muscle tissue within the airway walls in the lung. Contraction 
of the ASM is a main cause of airway constriction that leads to difficulty in breathing during asthma 
attacks. Severe asthma patients also experience an increase in ASM mass. This inaease, together with 
inflammation of the airways, combines to thicken airway walls, which decreases the inside diameter of the 
airways when the ASM contracts. The resulting decrease in airway diameter causes increased resistance 
to airflow and further contributes to difficulty in breathing during asthma attacks. 

The Alair® System is used to deliver thermal energy to the «irway wall, to heat the tissue in a controlled 
manner in orcier to reduce ASM mass. Bronchia! thermoplasty is intended to reduce, debulk, or partially 
eliminate smooth muscle tissue. In preclinical studies (Danek et al. 2004\ Brown et aL 2005^). the 
reduction of ASM has been shown to decrease the ability of the ainways to constrict/contract, reduce 
resistance to airflow and responsiveness of the airway, and increase the resting diameter of the airway. 



CONTRAINDICATIONS 

Patients with the following conditions should not be treated: 

• Presence of a pacemaker, internal defibrillator, or other implantable electronic devices, 

• Known sensitivity to medications required to perform bronchoscopy, including lidocaine, 
atropine, and benzodiazepines, 

• Patients previously treated with the Alair® System should not be retreated in the same area(s). 
No clinical data are available studying the safety and/or effectiveness of repeat treatments. 

Patients should not be treated while the following conditions are present: 

• Active respiratory infection, 

• Asthma exacerbation or changing dose of systemic corticosteroids for asthma (up or down) in 
the past 14 days, 

• Known coagulopathy, 

• As with other bronchoscopic procedures, patients should stop taking anticoagulants, antiplatelet 
agents, aspirin and NSAIDS before the procedure with physician guidance. 

^ Danek CJ. Lombard CM, Dungworth DL, Cox PG. Milter JO. Biggs MJ. Keast TM. Loomas BE. Wizeman WJ. Hogg JC. LeffAR. Reduction in 
airway hypefiBSponsiveness to methacholine by the application of RF energy in dogs. J App) Physiol. 2004. 97(5):1 946-53 

2 Brown RH. Wizeman W, Danek C. Mitzner W. Effect of bronchial Uiernwplasty on airway distensibitty. Eur Respir J. 2005 Aijg;26(2):277-fi2. 



CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS 
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WARNINGS. 




READ THIS OPERATOR'S MANUAL IN CONJUNCTION WITH THE ALAIR® CATHETER MODEL 
ATS 2-5 INSTRUCTIONS FOR USE BEFORE USING THE ALAIR® BRONCHIAL THERMOPLASTY 
SYSTEM. FAILURE TO FOLLOW ANY INSTRUCTIONS OR FAILURE TO HEED ANY WARNINGS OR 
PRECAUTIONS MAY RESULT IN HARM OR INJURY TO PATIENT. 



Controller/RF Energy Warnlnas: 



1. Do not use RF energy in the presence of flammable anesthesia or other flammable gases, 
flammable liquids (such as skin prepping agents and tinctures), or flammable objects. Non- 
flammable agents should be used for cleaning and disinfecting whenever possible. Flammable 
agents used for cleaning, disinfecting, or as solvents of adhesives. should be allowed to evaporate 
before the application of RF energy. 

2. Do not use in oxygen-enriched atmospheres, nitrous oxide (N^O) atmospheres, or in the presence 
of other oxidizing agents. 

3. Do not cut a patient return electrode to make it smaller as reducing the size of the patient return 
electrode may result in patient burns due to high current density. 

4. Do not wrap the power cord, patient return electrode cord, or catheter cable around metal objects 
as hazardous currents may be induced leading to harm or injury (e.g. shock) to the patient or 
medical personnel, or fire. 

5. While using this device, the patient should not be allowed to come into contact with grounded 
metal objects as harm or injury to the patient may result. Antistatic sheeting is recommended to 
prevent the patient from coming into contact with metal parts which are connected to earth or 
which have an appreciable capacitance to earth. 

6. Skin-to-skin contact (e.g. contact between the arms and body of the patient) should be avoided 
by inserting dry gauze. 

7. The electrical cord supplied for the Controller must be connected to a properly grounded 
receptacle. Do not use extension cords or adapters, 

8. Exposing the Controller to liquids may result in harm or injury (e.g. electrical shock) to the patient 
and/or user or damage to the Controller 

9. Failure of the Controller may result in an unintended increase of output power. 

10. When the Controller and physiological monitoring equipment are used simultaneously on the 
patient, any monitoring electrodes should be placed as far as possible from the patient return 
electrode. Needle monitoring electrodes are not recommended. In all cases, monitoring systems 
incorporating high frequency cun-ent-limiting devices are recommended. 

11. The Controller should not be used adjacent to or stacked with other equipment. If adjacent or 
stacked use is necessary, the Controller should be observed to verify normal operation in the 
configuration in which it will be used. When RF energy is delivered, conducted and radiated 
electrical fields may interfere with other electrical medical equipment stacked with or placed 
adjacent to the Controller. 

1 2. Do not open the Controller enclosure or tamper with the Controller in any way. Harm or injury (e.g. 
electrical shock) or damage to the Controller may result. ContactAsthmatx for repair/replacement. 

13. Use of the Controller with a NonnAlair® Catheter may result in harm or injury to the patient and/or 
operator, or may result in product malfunction. 
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Pathgt^r warning?; 



1. Prior to performing the procedure, ensure appropriate training, equipment, medications and 
staff are in place to handle any potential bronchoscopic, respirator/ or anesthesia related 
emergencies. The Alair® System should only be used in a fully equipped bronchoscopy suite with 
access to full resuscitation equipment to handle hemoptysis, pneumothorax, and other respiratory 
complications Including acute exacerbation of asthma and respiratory failure requiring intubation. 

2. Do not deliver energy if the Catheter's electrode array is in contact with a metal object. This may 
result in harm or injury to the patient and/or operator. 

3. Do not advance the Catheter within the bronchoscope If significant resistance is felt, as this may 
result in harm or injury to the patient and/or cause damage to the Catheter and/or bronchoscope. 

4. Do not advance the Catheter Into bronchi in which the Catheter cannot be seen under 
bronchoscopic vision. Advancing the Catheter beyond this region may cause patient hami'or 
injury such as pneumothorax or pneumomediastinum. 

5. Do not reposition the bronchoscope with the Catheter advanced beyond the distal end of the 
bronchoscope as this may result in patient harm or injury. 

6. Use of the Alair® Catheter with a non-Alair® Controller may result in harm or injury to the patient 
and/or operator, or may result in product malfunction. 

7. Do not treat the right middle lobe because of the potential susceptibility of the right middle 
lobe to transient obstruction as a result of inflammation or edema due to certain anatomical 
characteristics. The narrow diameter of the lobar bronchus and acute take-off angle may create 
poor conditions of drainage that may cause patient hanm or injury such as atelectasis or difficulty 
in re-inflation (Right Middle Lobe Syndrome). 



PRECAUTIONSZJA 
Contro»er/RF Energy Precautions; 

1. Alair® System components and accessories need to be rated for at least the maximum peak 
output voltage as specified in the Technical Specifications section of this manual. The Catheter 
designed for use with this Controller is rated for the maximum peak output voltage as specified in 
the Technical Specifications section of this manual. 

2. Use a Valleylab E7506, ConMed 51-7310, or a similar gel-type patient return electrode that is 
compliant with the applicable portions of I EC 60601-2-2:2006 and/or CE marked. Use only patient 
return electrodes indicated for use with adults or patients weighing more than 1 5 kg (33 lbs). 

3. Verify that all oxygen circuit connections are leak-free before and during the use of RF energy. 
Verify that the endotracheal tube (if used) is leak-free, and that the cuff is property sealed to 
prevent oxygen leaks. 

4. The RF delivery tones and indicator lights on the front panel are important safety features. Do not 
obstruct your view of the Controller's front panel. 

5. Proper placement of a patient return electrode is required for the use of this device. Place the 
patient return electrode securely on the patient in accordance with manufacturer's instructions. 
Check the patient return electrode before and periodically during system use to ensure that it is 
in firm contact with the skin, especially whenever the patient is repositioned. 

6. The Catheter cable should be positioned in such a way that contact with the patient return 
electrode cable or other wires is avoided. 

7. The Alaii® System needs special precautions regarding Electromagnetic Compatibility ("EMC"). 
Portable and mobile communications devices can affect proper operation of the Alair® System. 
The Alair® System should be installed and used in accordance with the EMC infonmation provided 
in this Operator's Manual. 

8. The use of components or accessories other than an Alair® Catheter, or as suggested by 
Asthmabc, may result in increased electromagnetic emissions or decreased electromagnetic 
immunity of the Controller 
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Catheter Pr?cqutiQns; 



1 . The Alair® Catheter is provided sterile and is SINGLE USE ONLY. Do not use the Catheter if the 
package is opened, torn, or damaged. Use of a Catheter from damaged packaging may result 
in patient hami or injury. Do not re-sterilize or reuse the Catheter, as this may result in patient 
harm or injury, transmittal of infectious disease or product malfunction. 

2. Do not use the Catheter if It comes in contact with a surface that is not aseptic (e.g. floor). This 
may result in patient Infection. 

3. Do not use the Catheter if it is damaged or irregular. Use of a damaged or irregular Catheter may 
result in patient harm or injury. 

4. Do not use the Catheter if the marker bands are missing. 

5. Use care when handling the Catheter to avoid kinking the Catheter shaft. 

6. Avoid deflecting the bronchoscope while the electrode array is within the bend of the 
bronchoscope's working channel as this may result in damage to the Catheter and failure of the 
Catheter to operate properly 

7. Before inserting or removing the Catheter from the bronchoscope, ensure the electrode array is 
relaxed. Do not use the Catheter if the electrode array does not expand or relax properly. 

8. Before delivering energy, make certain that all electrodes are in contact with the ainvay wall. 

9. Caution should be taken in patients with the following conditions due to a potential increased 
risk of adverse events that may be associated with the procedure. Patients with these conditions 
were not studied in the pivotal trial and the safety of Alair® treatment for such patients has not 
been determined; 

• Post-bronchodilator FEV, < 65% predicted. 

• Other respiratory diseases including emphysema, vocal cord dysfunction, mechanical 
upper ainway obstruction, cystic fibrosis or uncontrolled obstructive sleep apnea, 

• Use of short-acting bronchodilator in excess of 12 puffs per day within 48 hours of 
bronchoscopy (excluding prophylactic use for exera'se). 

• Use of oral corticosteroids in excess of 1 0 milligrams per day for asthma. 

• Increased risk for adverse events associated with bronchoscopy or anesthesia, such as 
pregnancy, insulin dependent diabetes, epilepsy or other significant co-morbidities, such 
as uncontrolled coronary artery disease, acute or chronic renal failure, and uncontrolled 
hypertension. 

• Intubation for asthma, or ICU admission for asthma within the prior 24 months. 

• Any of the following within the past 1 2 months: 

i. 4 or more lower respiratory tract infections (LRTI) 

ii. 3 or more hospitalizations for respiratory symptoms 

iii. 4 or more OCS pulses for asthma exacerbation 

10. The Alair® System should only be used by clinicians who are experienced In bronchoscopy and 
have undergone adequate training with the device. 

11. The Alair® System should only be used in patients stable enough to undergo bronchoscopy in 
the judgment of their clinician. 

12. Follow local governing ordinances and your institution's biohazard procedures regarding disposal 
of the Alair® Catheter and patient return electrode. 
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CLINICAL DATA 



Objectives 

The pivotal study was a multi-center, randomized, double-blind, sham-controlled study to demonstrate the 
safety and effectiveness of the Alair® System in a population of subjects with severe asthma. 

Effectiveness Endpoints 

The primary effectiveness endpoint was the difference between treatment (Alair) and control (Sham) 
groups in the change in the Asthma Quality of Life Questionnaire (AQLQ) score between baseline and the 
average of 6-, 9-, and 12-month follow-up visits (integrated AQLQ score). Other endpoints included: rates 
of severe asthma exacerbations, proportions of patients with severe asthma exacerbations, and days lost 
from work, school, or other daily activities due to asthma symptoms. In addition, several safety endpoints 
were considered for effectiveness; these endpoints included rates of asthma (multiple symptoms)* 
adverse events, Unscheduled Physician Office visits for respiratory symptoms, Emergency Room visits 
for respiratory symptoms, and Hospitalizations for respiratory symptoms. 

* "Asthma (multiple symptoms)" is defined as occun-ence or worsening of shortness of breath, 
wheeze, cough, productive cough, or some combination of these. 

Metiiods 

This was a multicenter, randomized (2 Alair, 1 Sham), double-blind, sham-controlled clinical trial comparing 
the effects of treatment with the Alair® System to a Sham treatment in subjects that were optimized to 
conventional therapy of inhaled corticosteroids (ICS) and long-acting Pj-agonists (LABA). All subjects 
included in the Study were taking ICS (> lOOOpg beclomethasone or equivalent per day) and LABA (a 
100pg salmeterol or equivalent per day), and were still symptomatic. 

Subjects in the Alair and Sham groups were administered the Alair® treatment and Sham bronchoscopies, 
respectively, by an unblinded bronchoscopy team in 3 separate bronchoscopy sessions. Each 
bronchoscopy session was separated by at least 3 weeks. All bronchoscopy sessions were administered 
under local anesthesia with sedation. Subjects had follow-up visits with blinded asthma assessment teams 
at 6-weeks, 12-weeks, 6-months, 9-months, and 12-months after the final bronchoscopy session. 

All subjects were prescribed to take 50mg of oral prednisone or prednisolone (or equivalent) each day for 
5 days covering the 3 days before the bronchoscopy session, the day of the bronchoscopy session, and 
the day after the bronchoscopy session (prophylactic indication). 



Statistical Plan 

Primary and secondary endpoints, as well as adverse events were analyzed using Bayesian statistics. 
The Posterior Probability of Superiority was calculated for the primary and secondary endpoints, as well 
as safety outcomes. 



Patient Population 

Enrollment was limited to patients with severe persistent asthma who were still symptonnatic despite being 
managed on conventional therapy of high dose ICS and LABA Subjects may have been taking up to 
10 milligrams of oral corticosteroids per day Study subjects were required to meet the following patient 
selection criteria: 

Key Entry Criteria 

Inclusion 

1 . Adult; age 1 8-65 years. 

2. Asthma requiring regular maintenance medication that includes inhaled corticosteroids (greater 
than lOOOjjg beclomethasone per day or equivalent) and long-acting p2-agonists (at least lOOpg 
salmeterol per day or equivalent), with or without other asthma medications. Oral corticosteroids 
at a dosage of up to, but not greater than lOmg per day, or 20 milligrams every other day are 
acceptable. 

3. Asthma Quality of Life Questionnaire Score during the Baseline Phase of 6.25 or less. 
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4. Pre-bronchodilator forced expiratory volume in one second £60% predicted (after patients 
stabilized on inhaled corticosteroids and long-acting p2-agonlsts during the Baseline Phase). 

5. Non-smoker x 1 year or greater (if former smoker, less than 1 0 pack years total smoking history). 

Exclusion 

1. Post-bronchodilator FEV, <65% predicted. 

2. Three or more hospitalizations for exacerbations of asthma in the previous year; OR a history of 
life-threatening asthma, defined by past intubations for asthma, or intensive care unit admission 
for asthma within the prior 24 months. 

3. History of recun-ent lower respiratory tract Infection requiring antibiotics (more than 3 in the past 
12-Months). 

4. History of recurrent oral steroid use for asthma (4 or more pulses of oral steroids in the past 
12-Months). 



Demographics 

A total of 297 subjects between the ages of 18 and 65 were enrolled and randomized (2Alair: 1 Sham) in 
this study. One hundred and ninety (190) subjects received the Alaif® treatment and 98 subjects received 
the Sham control treatment (Intent-to-Treat population). The Sham procedure was identical to the Alaif® 
procedure except that no energy was delivered through the Catheter. 

There were no statistical differences in demographic measures between the Alair and Sham groups. 
Subject demographics are described in Table 1 . 





Alair 
(n=190) 


Sham 


Age (years) (Mean ± SD) 


41 ±12 


41 ±12 


* Gender 






Mate 


81 (43%) 


38 (39%) 


Female 


109 (57%) 


60(61%) 


Race/Ethnicity 






Caucasian 


151 (80%) 


72 (74%) 


African American / Black 


19(10%) 


15(15%) 


Hispanic 


6(3%) 


4(4%) 


Asian 


4(2%) 


1(1%) 


Other 


10(5%) 


6(6%) 


Height (cm) (Mean ± SD) 


167 ±9 


167 ±10 


V\feight (kg) (Mean ± SD) 


82 ±18 


82 ±20 



Table 1: Subject Demographics (Intent-to-Treat Population) 



Effectiveness Resutts 

Effectiveness analyses were performed for both the Intent-to-Treat (ITT) population and Per-Protocol 
(PP) population. The ITT population consisted of all randomized subjects who have been administered 
at least one bronchoscopy. The PP population excluded all subjects in the ITT population who met any of 
the following criteria: 

• Have taken any interfering concomitant medications. 

• Have undergone other interfering treatments. 

• Did not attend one of the 6-, 9-, 12-month visits, with the exception of a discontinuation from 
the Study due to an adverse event related to Study treatment. 

• Had missed ohe or more bronchoscopy procedures. 
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Effectiveness Endpoints 

Although the clinical study was powered only for the primary effectiveness endpotnt (see below), several 
effectiveness endpoints and safety endpoints that could also be considered effectiveness endpoints 
demonstrated clinically meaningful differences in favor of the Alair group compared to the Sham group. 
The effectiveness endpoints were rates of severe asthma exacerbations, proportions of patients with 
severe asthma exacerbations, and days lost from work, school, or other daily activities due to asthma 
symptoms. The safety endpoints considered for effectiveness were rates of asthma, emergency room 
visits for respiratory symptoms, and hospitalization rates for respiratory symptoms. 



Steroid Exacerbations' (Severe Exacerbations Requiring Systemic Corticosteroids) (ITT 
Population): During the Post-Treatment Phase. the severe exacerbation rate for the Steroid Exacerbations 
was 0.48 exacerbations/subject/year in the Alair group and 0.70 exacerbations/subject/year in the Sham 
group [95% CI (Sham - Alair): -0.031, 0.520]. During the Post-Treatment Phase, the proportion of subjects 
experiendng Steroid Exacerbations was 26% in the Alair group and 40% in the Sham group [95% CI 
(Sham - Alair): 2.1%, 25.1%]. 

Steroid Exacerbation rates (annualized rate) and proportion of patients experiencing Severe Exacerbations 
for the Post-Treatment Phase are presented graphically in Figure 2. 




Figure 2: Severe Exacerbations during the Post-Treatment Phase 

• Steroid Exacerbations = Exacerbations treated with oral or intravenous corticosteroids, OR a doubling 
of the baseline inhaled corticosteroid dose for at least 3 days, OR any temporary increase in the dosage 
of oral corticosteroids for a subject taking maintenance oral corticosteroids at Study entry. 

Annualized rates of exacerbations per subject are extrapolated from the 46 week Post-Treatment 
Phase from 6 weeks after the last bronchoscopy procedure to the 1 2 month follow-up visit. 
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Days Lost from Work, School, or Other Daily Activities due to Asthma Symptoms (ITT Population) 

During the Post-Treatment Phase, subjects in the Alair group lost an average of 1.3 days/year/subject 
from work, school, or other daily activities due to asthma symptoms, compared to the Sham group that lost 
3.9 days/year/subject (annualized rates per subject are extrapolated from the 46 week Post-Treatment 
Phase from 6 weeks after the last bronchoscopy procedure to the 12 month follow-up visit) [95% CI (Sham 
-Alair): 0.425, 6.397]. 

Safety Endpoints that Demonstrated Effectiveness 

Measures such as Emergency Room visits and Hospitalizations for respiratory symptoms are generally 
considered to be important measures of safety, especially if an intervention results in an increase in the 
rate of one or more of these events. However, these measures can also be considered important measures 
of effectiveness if an intervention results in a measurable decrease in the rate of one or more of these 
events. During longer-term follow-up (> 6 weeks after the last Alair® treatment), there was a reduction 
in asthma (multiple symptoms) adverse events [95% CI (Sham - Alair): -0.01, 0.001], Emergency Room 
visits for respiratory symptoms [95% CI (Sham - Alair): 0.11, 0.83], and Hospitalizations for respiratory 
symptoms (event rate per group) [95% CI (Sham - Alair): 0.025. 0.172], presented graphically in Figure 3. 

There was a reduction in the proportion of subjects having asthma (multiple symptoms) adverse events 
[95% CI (Sham - Alair): 4.0%, 27.3%]. and in the proportion of subjects having Emergency Room visits for 
respiratory symptoms in the Alair group (3.7% In the Alair group compared to 15.3% in the Sham group) 
[95% CI (Sham - Alair): 4.6%, 19.7%]. 



0.8 
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Safety Endpoints Demonstrating Effectiveness 



□ Sham 
B Alair 
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Asthma (Multiple 
Symptoms) 



Unscheduled 
Physician Office 
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Emergency Room 
Visits 



Hospitalizations 



Figure 3: Safety Endpoints demonstrating Effectiveness (ITT Population) 



Primary Effectiveness Endpoint - Integrated AQLQ Score 

The difference between the Alair and Sham groups in the average change in AQLQ score from Baseline 
at the 6-, 9-. and 12-month follow-up visits was 0.210 [95% CI (Alair - Sham): -0.025. 0.445]. The pre- 
speclfied Posterior Probability of Superiority for the difference between the groups was 96.4%. For the ITT 
population, the difference between the groups had a Posterior Probability of Superiority of 96.0%. and for 
the PP population, the difference between the groups had a Posterior Probability of Superiority of 97.9%, 
demonstrating an improvement in the Asthma Quality of Life |n the Alair group compared to Sham. 
The results for the change from Baseline of the Integrated AQLQ score for the Intent-to-Treat and Per 
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Protocol populations are summarized in Table 2. 



Population 


Difference Between Groups in 
Integrated AQLQ Score 

(Posterior Mean, 95% CI) 


Posterior Probability 
of Superiority {%) 


ITT (IntenWo-Treat) 

(Alatr N=190. Sham N=98) 


0.210 
(-0.025. 0.445) 


96.0 


PP (Per Protocol) 

(Alair N=173, Sham N=95) 


0.244 
(0.009. 0.478) 


97.9 



Table 2: Primary Effectiveness Endpoint: Integrated AQLQ Score 



ADVERSE EVENTS IN PIVOTAL STUDY 
Patient Population 

The Alair® System was evaluated in a randomized, double-blind, sliam-controlled. multi-center clinical 
study - the Asthma Intervention Research 2 (AIR2) Trial. A total of 297 subjects with severe persistent 
asthma who were still symptomatic despite being managed on conventional therapy of high dose ICS and 
LABA were randomized - 196 subjects in the Alair group and 101 subjects in the Sham group. (See the 
Clinical Data section for key entry criteria.) The Sham procedure was identical to the Alair® procedure 
except that no energy was delivered to the Catheter in the sham procedure. 

Safety analyses were performed for the Intent-to-Treat (ITT) population (288 subjects) that consisted of all 
randomized subjects who have been administered at least one bronchoscopy 



Observed Adverse Events 

The safety of the Alair® System was assessed by comparing adverse event profiles of the Alair and Sham 
group subjects. Adverse event profiles are compared for the Treatment Phase (day of first bronchoscopy 
procedure to 6 weeks after the last bronchoscopy procedure) and Post-Treatment Phase (6 weeks after 
the last bronchoscopy to the 12 month follow-up visit). 

Adverse events (whether considered procedure-related or not procedure-related by the investigator) 
occurring with ^ 3% incidence that were more common in the Alair group are presented for 288 patients 
in Table 3. 
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Treatment' 


Post-treatment* 




Alair 


Sham 


AlaIr 


Sham 


Adverse Event 


(N=190) 


(N=98) 


(N=187) 


(N=98) 




% 


% 


% 


% 


Average duration of period (days) 


84 


322 


Ear, Nose, and Throat 










Upper respiratory tract infection 




1 1 


30 


26 


Viral Upper respiratory tract infection 


4 


£. 


o 


I 


Nasopharyngitis 


c 


1 


11 


5 


Acute Sinusitis 


•a 
o 




4 


8 


Rhinitis 




u 


4 


6 


Lower Respiratory 










Asthma (Multiple Symptoms) 


CO 




27 


43 


Wheezing 


10 


6 


4 


3 


Dyspnea 


t 

1 1 


6 


2 


1 


Bronchitis 


4 


2 


7 


5 


Chest discomfort 


9 


10 


2 


1 


Atelectasis 


5 


0 


0 


0 


Hemoptysis 


3 


0 


0 


0 


Lower respiraiory iraci inreciion 


8 


2 


3 


6 


Chest pain 


14 


13 


3 


1 


Neurology 










Anxiety 


4 


0 


1 


2 


Headaches 


14 


9 


5 


3 


Gastrointestinal 










Dyspepsia 


4 


2 


2 


4 


Nausea 


3 


4 


V 1 


1 


Non-site specific 










Pyrexia (fever) 


4 


2 


0 


1 


Influenza 


4 


' 2 


4 


12 


Other 










Urinary tract infection 


1 


1 


3 


1 


Hypertension 


3 


2 


3 


3 



Table 3: Adverse Events with i 3% Incidence (% of subjects) that were more common in the AlaIr Group 



Adverse events occurring in both the Treatment Phase and Post-Treatment Phase at a rate of 
<3% and £1% (whether considered procedure-related or not procedure-related by the investigator) 
that were more frequently reported by the AlaIr group than the Sham group Included pneumonia, 
operative hemorrhage, abnormal breath sounds, bronchial obstruction, acute bronchitis, 
bronchospasm, lower respiratory tract infection (viral), pulmonary congestion, discolored sputum 
(btood-tinged sputum), Increased upper airway secretion, and viral pharyngitis. 

During the Treatment Phase in the AIR2 Trial, there was a transient increase in respiratory adverse events, 
including asthma (multiple symptoms), upper respiratory tract infection, atelectasis, lower respiratory tract 
infection, wheezing, hemoptysis, and anxiety in the Alair group compared to the Sham group. There 
was a lower inddence of throat irritation in the Alair group compared to the Sham group. There were 7 
instances of hemoptysis defined as >5.0 mL (1.3% of bronchoscopies) of which 2 occurred on the day of 
the procedure, 2 occured within 3 days, 2 occuaed at 2 weeks, and one occun-ed on Day 31 after the 
procedure. The greatest amount of hemoptysis observed was a cumulative total of 1 50 mL that occurred 
over 5 days and was treated with bronchial artery embolization. 

■\ 

During the Treatment Phase (~ 12 weeks period), the rate of Unscheduled Physician Office visits (events 
/ subject / 12 weeks) in the Alair group was 0,230 compared to 0.133 in the Sham group. The rate of 
hospitalizations for respiratory symptoms (events / subject / 12 weeks) was 0.086 in the Alair group 
compared to 0.028 in the Sham group. The rate of Emergency Room visits for respiratory symptoms 
(events / subject / 12 weeks) was 0.062 in the Alair group compared to 0.075 in the Sham group. 

3 Treatment phase represents adverse events reported between the first bronchoscopy and 6-weeks post last bronchoscopy. 

4 Post-Treatment phase represents adverse events reported between 6-weeks post last Imndioscopy and the 12 month visit. 
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During the Post-Treatment Phase in the AIR2 Trial, there was a lower incidence of respiratory symptoms 
in the Alair group compared to the Sham group, Including a 36% reduction in asthma (multiple symptoms) 
events and proportion of subjects with asthma (multiple symptoms) events. There was also a lower 
incidence of influenza, and a greater Incidence of nasopharyngitis in the Alair group compared to the 
Sham group. 



High Resolution Computed Tomography (HRCT) Results 

In the 150 subjects (100 Alair group and 50 Sham group) assigned to HRCT scan examinations, at 
1-year, there were no difference In signs of gas trapping or consolidation and there was no evidence of 
bronchiectasis. A difference was seen in bronchial wall thickening without gas trapping which occurred 
only in the Sham subjects (4%). 



Summary of Clinical Findings 

Results from the clinical study which evaluated the effectiveness and safety of the Alair® System in 
subjects with severe asthma demonstrated that Alair® treatment resulted in clinically significant reductions 
in severe exacerbations that required systemic steroids, the percent of subjects experiencing the 
severe exacerbations, the number of Emergency Room visits for respiratory symptoms, the percent of 
subjects experiencing Emergency Room visits for respiratory symptoms, Hospitalizations for respiratory 
symptoms, and days lost from school/work/other daily activities due to asthma symptoms. Although 
bronchial thermoplasty was associated with an increased rate of respiratory adverse events during the 
Treatment Phase (primarily related to asthma), In the Post-Treatment Phase, a smaller proportion of 
patients treated with bronchial thermoplasty experienced respiratory adverse events, including asthma 
(multiple symptoms). 



INSTALU\TION 

Inspect the Controller for any signs of physical damage. If ohvsical dam age is found do nnt ..qp Please 
contact Asthmabc for repair/replacement. 



PREPARING THE ALAIR® CONTROLLER FOR USE 

The Controller should be placed on a sturdy cart, table, or platform. Provide at least four to six inches of 
space around the sides and top of the Controller to allow adequate ventilation. It is normal for the top and 
rear panel to be warm under continuous use. 



POWER CORD 

The Controller is shipped with an approved hospital-grade power cord. Do not use extension cords or 
adapters. 



PROPER GROUNDING 

To ensure patient safety, the Controller must be properly grounded. The ground wire in the power cord is 
connected to the Controller chassis and ensures that no dangerous currents will flow from the Controller 
chassis in the event of internal electrical failure. 



ROUTINE INSPECTIONS AND IWAINTENANCE 

The power cord assembly should be periodically checked for damage to the Insulation or connectors. 
In the event that the Controller requires repair/replacement, please contact Asthmatx. If needed, only 
your institution's biomedical engineering representatives should replace the Controller fuses. Routine 
maintenance and calibration of the Controller are not required. 
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CLEANING AND DISINFECTING INSTRUCTIONS 



Zun in eM Shock to the useror damage to the Controller. ^ 



FRONT PANEL INDICATORS, DISPLAY, AND RECEPTACLES 

TdZrn Of t.e .cnt paneundlcators, control .unons and me. funptlon 

to Figure 4 for the location of each item on the front panel. 




Figure 4: Alair® Controller Front Panel 
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INDICATORS 




1 . status Indicator - This indicator gives the user a signal about the overall readiness of 
the Alair® System. When the Status Indicator light is green the Controller is in READY 
mode and able to deliver RF energy. 

VWien the Status Indicator light is amber the Controller is in STANDBY mode and is 
not capable of delivering RF energy. More detail on the Controller modes is provided 
below. 




2. Patient Return Electrode Icon — \A/hpn fhn PntiAnf Rcatnm PiAr>fmHo ir>nn linht 
amber the user should ensure that the patient return electrode gel pad is correctly 
applied to the patient 

After ensuring proper electrode placement, proceed by re-expandIng the Catheter 
electrode array, taking care to ensure proper contact of all electrodes with the airway 
wall, and ensuring minimal movement of the electrode array during delivery of RF 
energy; then, continue. 




3. Catheter Electrode Array Icon - When the Catheter Electrode Array Icon light Is 
amber the user should re-expand the Catheter electrode array, taking care to ensure 
proper placement and contact of all electrodes with the airway wall and ensuring 
minimal movement of the electrode array during delivery of RF energy; then, continue. 




4. Catheter Handle Icon - When the Catheter Handle Icon is flashing red the Catheter 
should be discarded and replaced with a new Catheter. 




5. RF Energy Icon - When the RF Energy Icon light is blue the Controller is delivering 
RF energy. This icon lights only while RF energy Is being delivered. 


DISPLAY 




6. Activation Counter Digital Display - Displays the number of complete activations 
performed during device use. 


0 


7. Activation Counter Button - When the counter button is depressed and released, 
the counter displays the number of incomplete activations for 5 seconds. 

When the counter button is depressed and held for 4 seconds, the complete and 
Incomplete activation counters are reset to zero. 


Note: The activation counter will not reset during tfie display of incomplete activations. 
Reset the activation counter only during ttie display of complete activations. 


RECEPTACLES 




8. Catheter Receptacle - The gray receptacle accepts Catheter connectors and Is 
keyed to ensure proper orientation. This connector is isolated from ground and AC 
mains to protect the patient from electrical hazards. 




9. Patient Return Electrode Receptacle - This receptacle accepts any standard, 2-pln 
patient return electrode connector. This connector is isolated from ground and AC 
mains to protect the patient from electrical hazards. 


• 


10. Footswitch Receptacle - The black footswitch receptacle accepts the footswitch 
connector and Is keyed to insure proper orierttation. A single activation of the footswitch 
will turn the RF output ON If it was OFF. and turn the RF output OFF if it was ON. 
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REAR PANEL INDICATORS AND FUNCTIONS 

A description of the rear panel indicators and functions is given below. Please refer to Figure 5 for the 




Figure 5: Alair® Controller Rear Panel 

1. Serial Communication Port - For service by authorized personnel only. Not for use by user 

2. Power Entry Module - This module contains both the ON/OFF switch (I/O) and the power 
connection. 

3. Equipotentlallty Connector - Provides a means of securely linking the chassis of the Controller 
to the potential equalization system at the installation site. 

4. Program Memory Enable Screw - For service by authorized personnel only. Not for use by 
user. 



INSTRUCTIONS FOR USE 
ALAIR® CONTROLLER POWER-UP 

1. Plug the Controller into a grounded receptacle. Do not use extension cords or adapters. 

2. Turn the power on using the ON/OFF switch that is located on the Power Entry Module on the 
rear panel of the Controller (see Figure 5 above). The Controller will perform a number of internal 
self-tests: a tone will sound and all indicators will light for approximately 1 second. Do not use the 
Controller if any of the indicators fails to light or this tone is not heard. In the event of malfunction, 
contact Asthmatx for repair or replacement. 

3. Once the self-test is completed, the Controller will enter STANDBY mode with the digital display 
showing zero [OJ and the Status Indicator Illuminated amber (refer to Figure 4 above for the 
location of all controls and Indicators). 

4. The Status Indicator light will transition from amber to green once all component and accessory 
connections have been made. 

5. If the Controller goes directly into FAULT mode with all lights flashing upon start-up (see the 
Controller Modes section below for explanation of FAULT mode conditions), turn the Controller 
power switch OFF and ON again. If the Controller continues to enter the FAULT mode contact 
Asthmatx for repair or replacement information. 
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CONNECTION OF ALAIR® SYSTEM COMPONENTS AND ACCESSORIES 



1. Connect a suitable, 2-pin patient return electrode to the corresponding 
electrode receptacle on the front panel of the Controller following the 
manufacturer's IFU (see illustration at right). This receptacle has a patient 
return electrode icon directly above it. Place the patient return electrode 
securely on the patient in accordance with the patient return electrode 
manufacturer's instructions. 



Connect the black footswitch cable connector supplied with the Controller to 
the matching black footswitch receptacle on the front panel of the Controller 
(see illustration at right). The appropriate receptacle has a footswitch icon 
directly above it. 

Connect the grey Catheter electrical cable to the matching grey catheter 
receptacle on the Controller front panel (see illustration at right). The 
appropriate receptacle has a catheter icon directly above it. 




if all the component and accessory connections have been made and the 
Controller has been powered ON. the Status Indicator light will be green 
(see illustration at right). If the Catheter, or footswitch, or return electrode 
connections described above have net been completed, the Controller will 
remain in the STANDBY mode and the Status Indicator light will remain amber. 



ALAIR® CONTROLLER MODES 



SELF-TEST Mode - This mode lasts approximately 2 seconds and occurs automatically upon turning on 
the power to the Controller. The Controller performs a number of internal tests to verify correct functioning 
of the Controller All of the indicators should light and the digital display should show [iflfl] A long tone 
should be heard during the SELF-TEST This mode automatically transitions to either STANDBY or 
READY mode when it is completed. 



STANDBY IWode - The STANDBY mode indicates that the Controller has passed its SELF-TEST and 
is standing by for component and accessory connections to be made in preparation for use The Status 
Indicator light is amber when the Controller is in STANDBY mode. This mode is entered automatically 
after the SELF-TEST mode if any of the components or accessories (Catheter, footswitch. or patient return 
electrode) are not connected to the Controller. 



READY Mode - The READY mode indicates that all required component and accessory connections 
(Catheter, footswitch, and patient return electrode) have been made and that the Controller is ready to 
deliver energy. The Status Indicator light is green when the Controller is in READY mode. 

RF ON Mode - RF energy is being delivered in this mode. The RF Energy Icon light is blue when RF 
energy Is being delivered. When the footswitch is depressed a short tone signals the start of RF energy 
delivery, and an intermittent dual tone sounds at 2-second intervals during RF energy delivery. The 
Controller delivers energy until the activation is complete or until the footswitch is depressed a second 
time, discontinuing RF energy delivery. After the completion of each activation, a long tone signals the 
termination of RF energy delivery and the Controller returns to the READY mode. 

FAULT Mode - This mode indicates that a safety algorithm has been triggered or a non-recoverable 
error has occurred. In the case of a non-recoverable error, the digital display will flash [laa] and all other 
indicators will flash. A non-recoverable error can only be reset by turning the Controller off. then on again. 
If FAULT mode persists, please contact Asthmatx for repair or replacement information. 
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PERIODIC MAINTENANCE AND REPAIR 



Routine maintenance and calibration of the Controller are not required. The power cord assembly should 
be periodically checked for damage to the insulation or connectors. Also, check the Troubleshooting 
section below in case of Controller malfunction. 



In the event that the Controller requires repair or replacement, please contact Asthmatx. 

Only a qualified biomedical engineering representative at your institution should replace the Controller 
fuses. 



TROUBLESHOOTING 

If you encounter problems while using the Controller, check the following: 
Problem/Error Message Check the following 

Controller does not power on • Ensure that the switch at the rear of the Controller is 

in the "ON" position 

• Check power cord connection at the rear of the 
Controller 

• Check that the Controller power cord is connected 
to an appropriate power supply (see the Technical 
Specifications Section). 

• Have a qualified biomedical engineering 
representative at your institution check the 
Controller fuses or contact Asthmabc for repair or 
replacement information. 



The status indicator does not transition • Ensure that the Alair® Catheter, patient return 
from the Standby Mode {amber) to the electrode and footswitch are all properly connected 

Ready Mode (green) to the Controller 



RF Energy is not delivered when the • Check that the Controller is powered on 
footswitch pedal is depressed • Ensure that the Alair® Catheter, the patient return 

electrode and footswitch are all properly connected 

to the Controller 



Catheter icon on Controller is • Replace the Alair® Catheter with a new Alair® 

flashing red and the Controller is not Catheter 

responding 

If any of these problems persist, please contact Asthmatx for repair or replacement information. 
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TECHNICAL SPECIFICATIONS 



According to the lEC 60601-1 standard for medical devices, the Controller is classified as Class 1 
equipment 

RF OUTPUT (not user adjustable) 

A/Vaveform - 461 kHz, sinusoidal 
Maximum Output Values 

• Power: 25 V\fatts; limited by software to 1 8 watts 

• Voltage: 85Vrms 

• Cun-ent: 0.90 Arms 

Maximum Power Output over the Range of Load Resistance (see Figure 6): Actual power delivered will 
be automatically adjusted by the Controller based on temperature control algorithms. 




106 200 300 400 5W 700 '600 000 1000 1100 1200 1300 1400 ISOO 1600 1700 1800 1000 2000 



LOAD RESISTANCE (OHMS) 

Figure 6: Maximum Power Given Load Resistance 

SHUTDOWN LIMITS 

• Measured Temperature: < 1 0'C or > 15"C above set temperature 

• Measured Impedance: < 25Q, or > 900O 

MECHANICAL SPECIFICATIONS 

• Size: 5.3 in X 12.3 in X 15.4 in (13.5 cm X 31 .2 cm X 39.1 cm) 

• Measured Temperature Accuracy: ± 0.5% ± 2.5*0 
Weight: 12.5 lbs. (5.6 kg) 

ENVIRONMENTAL STORAGE AND TRANSPORT CONDITIONS 

• Storage temperature: 10*Cto40<'C 

• Transportation conditions; -40*'C to 70°C 

• Ensure that the unit is at room temperature for one hour before use if unit has been 
exposed to extreme temperature conditions 

AC INPUT SPECIFICATIONS 

100 -120 V- 50/60 Hz, 1.0 A 
220 -240 V- 50 Hz, 0.5 A 
Replace mains fuses as marked: 1.26A/250V, T-lag, 5x20mm 
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EMC TEST LEVELS, COMPLIANCE LEVELS. AND ENVIRONMENTAL GUIDANCE 



Guidance and Manufacturer's Declaration: Electromagnetic Immunity 


The Alair® RF Controllt 
specified below. The us 


3r Model ATS 200 is i 
er of the Controller she 


ntended for use in the electromagnetic environment 
)uld assure that it is used in such an environment. 


Immunity 
Test 


lEC 60601 
Test Level 


Compliance Level 


EMC 

Environmental Guidance 


Electrostatic discharge 
(ESD) 

lEC 61000-4-2 


±6kV contact 
±8kVair 


±6kV contact 
±8kVair 


Floors should be wood, 
concrete or ceramic tile. 
If floors are covered with 
synthetic material, the 
relative humidity should be 
at least 30%. 


Electrical fast 
transient/burst 

lEC 61000-4-4 


±2 kV for power 
supply lines 

±1 kV for input/ 
output lines 


±2 kV for power 
supply lines 

NA - no input/ 
output lines 


Mains power quality 
should be that of a typical 
commercial or hospital 
environment. 


Surge 

lEC 61000-4-5 


±1 kV differential 
mode 

±2 kV common 
mode 


±1 kV differential 
mode 

±2 kV common 
mode 


Mains power quality 
should be that of a typical 
commercial or hospital 
environment 


Voltage dips, short 
interruptions and 
voltage variations on 
power supply input 
lines 

lEC 61000-4-11 


<5 % Lh (>95 % 
dip in Ut) for 0,6 
cycle 

40 % Ut (60 % dip 
in Ut) for 5 cycles 

70 % Ut (30 % dip 
in Ur) for 25 cycles 

<5%tA(>95% 
dip in Ut) for 5 sec 


<5 % Ut (>95 % 
dip in Ut) for 0,5 
cycle 

40 % Ut (60 % dip 
in Ut) for 5 cycles 

70%Ch-(30%dip 
in Uj) for 25 cycles 

<5 % Ut (>95 % 
dip in Ut) for 5 sec 


Mains power quality 
should be that of a typical 
commercial or hospital 
environment. If the user 
of the Controller requires 
continued operation during 
power interruptions, it is 
recommended that the 
Controller be powered from 
an uninterruptible power 
supply or a battery. 


Power frequency 
(50/60 Hz) magnetic 
field 

lEC 61000-4-8 


3A/m 


3 Aim 


Power frequency magnetic 
fields should be at levels 
characteristic of a typical 
location in a typical 
commercial or hospital 
ehvironment 


NOTE Ut is the a.c. mains voltage prior to application of the test level. 
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Guidance and Manufacturer's Declaration - Electromagnetic Immunity (continued) 



The Alair® RF Controller Model ATS 200 is intended for use In the electromagnetic environment 
specified below. The customer or the user of the Controller should assure that It is used in such an 
environment. 



Immunity 
Test 


lEC 60601 Test 
Level 


Compliance 
Level 


Electromagnetic Environment - Guidance 








Portable and mobile RF 
communications equipment should be 
used no closer to any part of the Controller, 
including cables, than the recommended 
separation distance calculated from the 
equation applicable to the frequency of the 
transmitter 


Conducted RF 
lEC 61000- 
4-6 


150 kHz to 80 
MHz 




Recommended separation distance: 
d = [1.17]VP MHz to 800 MHz 


Radiated RF 
lEC 61000- 
4-3 


3 V/m 

80 MHz to 2.5 
GHz 


3 V/m 


d ~ ri .1 7 \sj P MH7 tn Rnn ryiu-y 
L J ' ivinz lo ouu ivinz 

d = [2,33]VP MHzt0 2.6GHz 

where P is the maximum output power 
rating of the transmitter in watts (W) 
according to the transmitter manufacturer 
and d is the recommended separation 
distance in meters (m). 

Field strengths from fixed RF transmitters, 
as determined by an electromagnetic site 
survey,* should be less than the compliance 
level In each frequency range** . 

Interference may occur in the >^ 
vicinity of equipment marked with the (vtflj) 
following symbol: A 



NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies. 



NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is 
affected by absorption and reflection from structures, objects and people. 

• Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones 
and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be 
predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF 
transmitters, an electromagnetic site survey should be considered. If the measured field strength 
in the location in which the Alair® RF Controller Model ATS 200 or any of its components or 
accessories are used exceeds the applicable RF compliance level above, the Controller should 
be observed to verify nomrial operation. If abnormal performance is observed, additional measures 
may be necessary, such as reorienting or relocating components or accessories or the entire Alair® 
Bronchial Thennoplasty System. 

" Over the frequency range 150 kHz to 80 MHz. field strengths should be less than 3 V/m. 
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Guidance and Manufacturer's Declaration: Eiectromagnetic Emissions 



The ControHer is intended for use in the electromagnetic environment specified below. The customer 
or the user of the Controller should assure that it is used in such an environment. 



Emissions Test 


Compliance 
Level 


EMC Environmental Guidance 


RF Emissions 
CISPR 11 


oiuup ^ 


The Controller must emit electromagnetic energy 
in order to perform its intended function. Nearby 
electronic equipment may be affected. 


RF Emissions 


Class B 


The Controller is suitable for use in all establishments, 
including domestic establishments and those directly 
connected to the public low-voltage power supply 
network that supplies buildings used for domestic 
purposes. 


Harmonic emissions 
lEC 61000-3-2 


Class B 




Voltage fluctuations / 
flicker emissions 
lEC 61000-3-3 


Complies 
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lEC Recommended Separation of RF Communication Equipment 



Recommended separation distances between portable and mobile RF 
communications equipment and the Alair® RF Controller Model ATS 200 System 



The Alair® RF Controller Model ATS 200 is intended for use in an electromagnetic environment in 
which radiated RF disturbances are controlled. The customer or the user of the Controller can help 
prevent electromagnetic interference by maintaining a minimum distance between portable and mobile 
RF communications equipment (transmitters) and the Controller as recommended below, according to 
the maximum output power of the communications equipment. 



Rated maxtmum 
output power of 
transmitter W 


Separation distance according to frequency of transmitter Wl 


150 kHz to 80 MHz 

■ 


80 MHz to 800 MHz 


800 MHz to 2.5 GHz 

Ex 


0.01 


0.12 


0.12 


0.23 


0.1 


0.37 


0.37 


0.74 


1 


1.17 


1.17 


2.33 


10 


3.69 


3.69 


7.38 


100 


11.67 


11.67 


23.34 



For transmitters rated at a maximum output. power not listed above, the recommended separation distance d in 
meters (m) can be determined using the equation applicable to the frequency of the transmitter, where P is the 
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer. 

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies. 



NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by atjsorption and 
reflection from staictures, objects and people. 

NOTE 3 V, is 3 per the conducted emissions compliance level indicated In the table above 

NOTE 4 E, is 3 V/m per the radiated emissions compliance level indicated in the table above 
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CUSTOMER SERVICE 

All questions or concerns related to the Controller should be directed to Asthmatx Customer Service or 
an authorized Asthmatx representative. No product may be returned without prior authorization. Please 
contact Asthmatx Customer Service or an authorized Asthmatx representative for a Return Material 
Authorization (RMA) number. See "Contact Us". 

PRODUCT WARRANTIES 

This section applies only to the purchase of the Alair® Controller. 

Asthmatx warrants that for a period of twelve (12) months from the Controller delivery date or the last date 
of execution of your sale agreement if Customer is already in receipt of Controller (the "V\farranty Period"), 
the Controller sold hereunder will be free from material defects in materials, function and woricmanship 
and will conform to Asthmatx's specifications in effect as of the date of manufacture. This limited warranty 
extends only to Customer as original purchaser unless otherwise agreed upon in writing by Asthmatx. 

If during the Warranty Period: (i) Asthmatx is notified promptly upon discovery of any defect in the 
Controller (ii) such Controller is retumed to AsthmaU's designated facility with the prior approval of 
Asthmatx with a valid Retumed Material Authorization (RMA) number, and (iii) Asthmatx's inspections 
and tests detenmine that the Controller is indeed defective and the Controller has not been subjected to 
any of the conditions set forth below under \Afein-anty Exclusions, then, as Customer's sole remedy and 
Asthmatx's sole obligation under the foregoing warranty, Asthmatx will, at Asthmatx's option, repair or 
replace without charge the defective Controller. 

WARRANTY EXCLUSIONS 

This section applies only to the purchase of the Alair® Controller. 

THE WARRANTY SET FORTH IN "PRODUCT WARRANTIES" SHALL NOT APPLY IF THE DEFECTIVE 
ALAIR® CONTROLLER (A) HAS BEEN SUBJECTED TO ABUSE, MISUSE, NEGLECT, NEGLIGENCE, 
ACCIDENT, IMPROPER TESTING, IMPROPER INSTALLATION, IMPROPER STORAGE, IMPROPER 
HANDLING OR USE CONTRARY TO ANY DOCUMENTATION OR INSTRUCTIONS ISSUED BY 
ASTHMATX, (B) HAS BEEN REPAIRED OR ALTERED, (C) HAS NOT BEEN INSTALLED, OPERATED, 
AND MAINTAINED IN. ACCORDANCE WITH THE DOCUMENTATION OR OPERATED OUTSIDE OF 
THE ENVIRONMENTAL SPECIFICATIONS FOR THE ALAIR® CONTROLLER; (D) HAS FAILED 
DUE TO AN ACT OF NATURE, INCLUDING BUT NOT LIMITED TO FIRE, FLOOD, TORNADO, 
EARTHQUAKE. HURRICANE OR LIGHTNING OR (E) HAS BEEN USED WITH ANY DEVICES, 
ACCESSORIES OR EQUIPMENT NOT MANUFACTURED BY OR APPROVED BY ASTHMATX FOR 
THE ALAIR® SYSTEM. IN ADDITION, THE FOREGOING WARRANTY SHALL NOT APPLY TO ALAIR® 
CONTROLLER(S) (A) MARKED OR IDENTIFIED AS "EVALUATION" OR "DEMONSTRATION" OR 
"NOT FOR HUMAN USE" OR (B) LOANED OR PROVIDED TO CUSTOMER AT NO COST. 

DISCLAIMER OF WARRANTY 

EXCEPT FOR THE WARRANTIES SET FORTH IN "PRODUCT WARRANTIES", ASTHMATX 
MAKES NO OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, WITH RESPECT TO 
ANY ALAIR® CONTROLLER(S) OR OTHER PRODUCTS PROVIDED IN CONNECTION WITH YOUR 
CONTROLLER AGREEMENT, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY 
OF MERCHANTABILITY, IMPLIED WARRANY OF FITNESS FOR A PARTICULAR PURPOSE, 
WARRANTY OF NONINFRINGEMENT, OR ANY IMPLIED WARRANTY ARISING FROM COURSE OF 
PERFORMANCE, DEALING, USAGE OR TRADE. 



LIMITATION OF LIABILITY 

IN NO EVENT SHALL ASTHMATX OR ITS SUPPLIERS BE LIABLE TO CUSTOMER OR ANY 
THIRD PARTY FOR COSTS OF PROCUREMENT OF SUBSTITUTE ALAIR® CONTROLLER(S) OR 
SERVICES, LOST PROFITS, DATA OR BUSINESS, ALAIR® CONTROLLER USE BY NON-QUALIFIED 
PHYSICIAN, ALAIR® CONTROLLER USE CONTRARY TO DOCUMENTATION, ALAIR ©CONTROLLER 
USE WITH A NON-ALAIR® CATHETER, DAMAGES ARISING FROM BREACH BY THE CUSTOMER, 
INCLUDING WITHOUT LIMITATION ANY INTENTIONAL, WILLFUL, OR NEGLIGENT ACTS OR 
OMISSIONS BY CUSTOMER OR ITS EMPLOYEES OR AGENTS WITH RESPECT TO PATIENTS, 
OR FOR ANY INDIRECT, SPECIAL, INCIDENTAL, EXEMPLARY OR CONSEQUENTIAL DAMAGES 
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OF ANY KIND ARISING OUT OF OR IN CONNECTION WITH YOUR CONTROLLER AGREEMENT 
OR WHICH MAY RESULT FROM THE USE OF ALAIR® CONTROLLER{S) PURCHASED OR 
RENTED HEREUNDER, HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY (WHETHER 
IN CONTRACT, TORT (INCLUDING NEGLIGENCE), STRICT LIABILITY, PRODUCTS LIABILITY 
OR OTHERWISE). ASTHMATX'S TOTAL, CUMULATIVE, AND EXCLUSIVE LIABILITY ARISING 
OUT OF OR IN CONNECTION WITH ANY ALAIR CONTROLLER{S) PURCHASED OR RENTED BY 
CUSTOMER HEREUNDER SHALL IN NO EVENT EXCEED THE PURCHASE PRICE OR RENTAL 
PAYMENTS PAID BY CUSTOMER FOR SUCH ALAIR® CONTROLLER . THE LIMITATIONS SET 
FORTH IN THIS SECTION SHALL APPLY EVEN IF ASTHMATX OR ITS SUPPLIERS HAVE BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND NOTWITHSTANDING ANY FAILURE OF 
ESSENTIAL PURPOSE OF ANY LIMITED REMEDY. 
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SYMBOL LEGEND 





Model Number 




Defibrillation-Proof Type CF Applied Part 


Neutral Electrode Isolated from Earth at High Frequencies 


A 


Caution 


^^1^ Alternating Current 


^ Equipotentiality Connector 


A 


Fuses 


O 


Power Off, Disconnected from the Mains 


1 Power On, Connected to the Mains 




Catheter 


Patient Return Electrode 


(«|») 


Transmits and Accepts Radlofrequency Signals 
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Footswitch 



lOIOI SeT\a\ Communication Port 



SW1 Program Memory Enable, for Use Only by Qualified Service 

Personnel 



Manufacturer Name 



i;(^)iis LISTED Underwriters Laboratory Safety Certification Mark 



WEEE- Waste of electrical and electronic equipment 



Only For sale by or on order of a physician only 
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TRADEMARKS, PATENTS, AND COPYRIGHT 




Asthmatx' 



Alatr, /^V., and Asthmatx are registered trademarks of Asthmatx, Inc. Other product names mentioned in 
this Operator's Manual may be the trademarks or the registered trademarks of their respective companies 
and are hereby acknowledged. 

US Patent Nos. 7,556.624; 7,425,212; 7,273.065; 7.264.002; 7,200,445; 7,198.635; 7.104,987; 7,027.869; 
6,634,363; 6,488,673; and 6.411,852; and Patents Pending. The purchase or rental of the Ala Ir® Controller 
does not grant a license, either expressly, by implication, estoppel or otherwise under any Asthmabc patent 
right or patent (including without limitation U.S. Patent Nos. 7,556.624; 7.273.055; 7.264,002; 7,027,869; 
6,634,363; 6,488,673; or 6,411,852) covering or relating to any method or process in which the Alair® 
Controller might be used. An implied license only exists for the Alair® Controller used in conjunction with 
Asthmabc's Alair® ATS 2-5 Catheter. Nothing herein shall be construed as a right or license to (a) make, 
use. sell, offer to sell, import, lease or distribute the Alair® Controller with non-Alair® Catheters or (b) sell or 
offer to sell the Alair® Controller to customers that plan to make, have made, use, sell, offer to sell, import, 
lease or distribute the Alair® Controller with non-Alair® Catheters. Asthmabc may have patents or pending 
patent applications, trademarks, copyrights or other intellectual property rights covering subject matter in 
this Operator's Manual. The furnishing of this Operator's Manual does not give you any license to these 
patents, trademarks, copyrights or other intellectual property rights except as expressly provided in any 
written license agreement from Asthmabc. 

Information in this Operator's Manual may change periodically. Please this Operator's Manual and the 
related Alair® Bronchial Themioplasty System Instructions For Use regulariy. No part of this Operator's 
Manual rnay be reproduced or transmitted in any form or by any means, electronic or mechanical, for any 
purpose, without the express written permission of Asthmabc. 



Copyright © 2010 Asthmabc, Inc. All rights reserved. 



CONTACT US 




Manufacturer 

Asthmabc, Inc. 
888 Ross Drive, Suite 1 00 
Sunnyvale, CA, 94089 USA 
Phone: 408-419-0100 
Fax; 408-419-0199 

Email: customerservice@asthmatx nnm 
www.asthmatx.com 



PN 11506 RevE 
April 2010 
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Introduction 



m0032r/of. f T^r^^ " ^PP^°^^' application (PMA# 

Zlfjilln:^^^^^ 'r%'''' '•^^^-^--t of severe persistent asthma in adults, 
the Ala,,^ Bronchial Thermoplasty System. The Alair system delivers thermal radio 
frequency energy to bronchial airways using a catheter-based system delivered through a 
bronchoscope. The mtent of the treatment is to reduce airway smooth muscle mass in order 
to reduce a.rway narrowmg and improve asthma-related quality of life and reduce the 
frequency or severity of asthma symptoms. 

Dll]^TJT'''^r^^ ''r ^ "^^^hesiology and Respiratoiy Devices Branch of the 
Division of Anesthesiology, General Hospital, Infection Control, and Dental Devices at the 
Center for Devices and Radiological Health of the Food and Drug Administration Your 
time and effort m review of this application are greatly appreciated. 

1. Rationale for Presentation to Panel 

The Alair Bronchial Thermoplasty System is a novel treatment of severe persistent 
asthma m adults using radiofrequency technology. 

FDA is seeking input from the panel regarding the following: 

1 The interpretation of the effectiveness results; 

2: Whether the totality of the data provide a reasonable assurance that the device is safe 
and effective for its intended use; and <ic uevice is sare 

cohorts ^"'^ endpoints for follow-up of premarket and post-market 

2. Device Description and Background 
2.1.Indications for Use 

The Alair System is indicated for the treatment of severe persistent asthma in 
patients 1 8 years and older. 

2.2.Device Description 

The Alair System consists of an Alair Catheter, an Alair Radio frequency (RF) 
Controller, a commercially available patient return electrode (purchased by the 
user), and a commercially available footswitch to operate the controller unit as 

snown in Figure I. ' 
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The catheter, provided sterile for single-use, has a 1.3 mm flexible shaft that is used 
to feed a basket-shaped electrode array into the lower airways through a 
bronchoscope. Opening and closing of the electrode array is controlled from an 
attached handle at the proximal end of the catheter. 

The controller is a non-sterile, reusable unit that provides temperature-controlled 
delivery of RF energy to the A lair Catheter. The power output is automatically 
adjusted in response to catheter temperature according to a temperature control 
algorithm. The controller unit continuously monitors RP output power, load 
impedance, and RF treatment duration. Temperature set point, power limit, 
maximum energy delivery and delivery time are not user adjustable, but are 
configured in the RF Controller software incorporating safety algorithms to limit 
maximum tissue temperature to 65X over a maximum of 1 0 seconds with total 
energy delivery not to exceed 120 Joules. The controller automatically performs a 
number of tests to verify normal circuitry function at startup. A short feedback tone 
is emitted when RF energy is delivered to the catheter and a short dual tone is 
emitted every two seconds thereafter until RF delivery is discontinued. If a safety 
issue is detected, the controller enters a fault state and disables RF activation. 

A commercially available patient return electrode is used to complete the return 
path of the electrical circuit to the RF controller. This electrode is not supplied with 
the A lair System, but Asthmatx includes recommendations for selection of an 
appropriate electrode in the User Manual. A foot switch is provided to connect to 
the RF controller to turn the RF output on and off. 
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Catfietef £l«tric*l Cable 



Figure 1 . Components of the Alair Bronchial Thermoplasty System 
2.3.Procedure Description 

Treatment with the Alair System is an out-patient procedure. The catheter is 
mserted through a bronchoscope with the patient under conscious sedation The 
catheter is first positioned in the most distal targeted airway and the electrode array 
IS extended. Once the array basket is in contact with the airway wall, RF energy is 
delivered through the catheter to heat tissue to 65°C over the 5 mm area of exposed 
(uninsulated) electrode wire. Complete treatment of any given airway requires 
delivery of RF energy along the entire accessible length of the airway, so the 
catheter must be repositioned and the electrode redeployed Several times. Treatment 
in the pivotal trial was staged in three sessions: (I) lower lobe of one lung- (2) 
lower lobe of the opposite lung; (3) both upper lobes. Treatments were scheduled at 
least three weeks apart. Patients were monitored after treatment until lung function 
measured by the forced vital capacity in I second (FEV,), returns to 80% of the pre- 
procedure level . 
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2.4.Treatment and Pivotal Trial Rationale 



Asthma is a disease which involves airway lining cells and airway smooth muscle 
with inflammation and airway constriction. Current medical treatment targets both 
inflammation and bronchospasm (muscular narrowing of the airway). Despite 
currently optimal medical treatment, some patients with asthma remain 
symptomatic with frequent exacerbations, often referred to as asthma attacks. 

The rationale for bronchial thermoplasty as a treatment for asthma has two 
components. One component is the theory that reducing airway smooth muscle 
mass will reduce airway responsiveness and the ability to achieve pathological 
bronchoconstriction. The second component is the theory that reducing airway 
smooth muscle mass will not be harmful. 

The applicant also conducted preliminary clinical studies of bronchial thermoplasty 
using medical therapy alone as a control (see Section 5. Prior and Ongoing Clinical 
Trials). 

2.5.Regulatory History 

The pivotal trial (AlR2) was conducted under Investigational Device Exemption 
(IDE) #0050082, which received conditional approval on July 21, 2005, and final 
approval on November 29, 2005. The premarket approvai application (PMA) was 
received in three modules (#M070003/M00 1 , #M070003/M002, and 
#M070003/M003). The first two modules contained material related to the device 
and preclinical testing. The third module is the subject of this PMA. It was received 
by FDA on December 30, 2008 and assigned to the Anesthesiology and Respiratory 
Devices Branch of the Division of Anesthesiology, General Hospital, Infection 
Control, and Dental Devices for review under PMA# P080032. Eight amendments 
were subsequently received in response to FDA questions. 

3* Preclinical Study Information 

The applicant conducted in vitro and in vivo performance studies of the Alair Bronchial 
Thermoplasty System. Test results demonstrated that the device is compliant with 
FDA-recognized international standards for biocompatibility. Bench testing has been 
performed to evaluate the ability of the device to function correctly, including accurate 
delivery of thermal energy and appropriate temperature sensitivity. Software that 
controls the delivery of the thermal energy and prevents delivery at unsafe temperatures 
has undergone appropriate validation testing. Packaging, shelf life, and sterilization 
validation testing is incomplete; however, FDA is working interactively with the 
applicant to resolve these questions. FDA does not believe that these open issues 
require consideration by the Anesthesiology and Respiratory Therapy Devices Panel. 
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4. Clinical Studies 

4.1 .Pivotal Trial Study (AIR2) Description 

Study Design 

The A1R2 pivotal trial is a multicenter, randomized, double blinded, sham- 
controlled cimicai trial to demonstrate the safety and efTectiveness of the Alair 
System m patients with severe persistent asthma deHned by the presence of 
persistent symptoms despite conventional medical management with high dose 
mhaled corticosteroids (ICS) and long-acting B^-agonists (LABA). The definition of 
severe persistent asthma conformed to the GINA 2002 standard 
( www.ginasthma.com/Ciiiidelineitem. asD?! 1 =2&intld=«?'> 

Sample Size 

The AIR2 pivotal trial was approved for an enrollment of up to 300 patients 
including treatment and control. The study was planned to accrue 250 patients to 
assure a minimum of 225 evaluable patients. A total of 297 patients were 
randomized at 30 sites ( 1 5 US and 15 outside the US (OUS)) with 1 96 patients 
randomized to the Alair treatment group and 101 patients to the Sham group This 
population represents the main dataset of this PMA application. 

Major Inclusion Criteria . 

(1) Age 18-65 years 

(2) Asthma requiring ICS >rOOOMg/day beclomethasone or equivalent and 
LABA at least I OOng/day salmeterol or equivalent 

(3) Other asthma medication allowed; Oral corticosteroids allowed at 
< 1 0 mg/day or 20 mg every other day 

(4) Pre-bronchodilator FE V, > 60% predicted after baseline stabilization 

(4) Baseline Asthma Quality ofLife Questionnaire (AQLQ) score < 6.25 

(5) Positive bronchial provocation test 

(6) At least 2 days of asthma symptoms during a 4-week Baseline Diary Phase 

(7) Non-smoker for > 1 year 

Major Exclusion Criteria 

(1) Use of > 8 puffs/day of short acting rescue medication or 4 pufF/day of 
LABA 

(2) 3 or more hospitalizations for asthma in the past year or a history of life- 
threatening asthma within the past 2 years 

(3) More than 4 pulses of oral corticosteroids in the past year 

(4) Recurrent lower respiratory tract infections requiring antibiotics 

(5) Significant co-morbid disease 

Randomization 

A 2: 1 randomization scheme was used. Randomization was stratified by 
investigator, symptom-free days (0, I -40, >40), AQLQ (<4.75, 4.75 to 5.75, >5.75). 
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Protocol Treatment and Follow--Up 

All patients underwent a 4-week Baseline Phase. After this period, patients were 
randomized at the time of the first procedure to Alair treatment or Sham control. All 
patients underwent three bronchoscopic procedures, each separated by 
approximately 3 weeks. The period from the first treatment to 6 weeks after the last 
treatment is referred to as the Treatment Phase. The Post-Treatment Phase lasted 
from the end of the Treatment Phase to 12 months. Two 12-month follow-ups 
occurred. Part 1 and Part 2. After the Part 1 follow-up, patients discontinued LABA 
treatment. The second 12-month follow-up (Part 2) occurred 2 weeks after the first 
12-month follow-up after patients had been off LABA treatment for 2 weeks. The 
study blind was broken after the 12-month Part 2 visit. Sham treated patients were 
exited from the study and Alair treated patients entered a Post-Study Safety Follow- 
up Phase to last 5 years from the beginning of the AIR2 trial. A subset of the first 
150 patients enrolled (1 00 Alair and 50 Sham) were assigned to have high 
resolution chest CT scans (HRCT) at baseline, 12 months, 3 years, and 5 years. 

Blinding 

The sham bronchoscopic procedure was performed to carefully mimic the Alair 
treatment procedure in equipment, auditory cues, and duration of treatments. At 
each investigative site, unblinded personnel (Bronchoscopy Team) performed the 
treatment and sham procedures. All post-procedure care for Treatment and Post- 
Treatment Phases was provided by a blinded Assessment Team. In particular, post- 
procedure monitoring and care prior to discharge was performed by the blinded 
Assessment Team to ensure that clinical decisions regarding post-procedure adverse 
events were not biased or likely to break the study blind. 

4.2.AIR2 Study Endpoints 

Primary EfTectiveness Endpoint 

The primary effectiveness endpoint was the difference between the Alair and Sham 
groups in the change in the Asthma Quality of Life Questionnaire (AQLQ) score 
from Baseline to the average of the 6, 9, and 1 2 month follow-up visits, termed the 
integrated AQLQ score. 

The AQLQ produces a numeric score on a 7-point scale (see Appendix 2). A higher 
score represents a better quality of life with respect to asthma symptoms. The . 
minimal clinically important difference in MCID spore was prespecified as 0.5 
between treatment groups. 

Secondary Effectiveness Endpoints 

Secondary effectiveness endpoints were the differences between Alair and Sham 
groups from baseline to 6 and 12 month follow-up visits in the following 
parameters: 

• Absolute change from baseline in percent symptom-free days 

• Total symptom score 

• Morning peak expiratory flow rate (amPEF) 
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• AQLQ scores for individual visits at 6, 9, and 1 2 months 

• AQLQ Individual Domain scores 

• Asthma Control Questionnaire (ACQ) score 

• Number of puffs of rescue medication used 

• Percent of days rescue medication was used 

• FEV, 

Other Effectiveness Variables 

Differences between Alair and Sham groups from baseline to 6 and 12 months were 
also assessed m the following additional parameters: 

• Evening peak expiratory flow rate (pmPEF) 

• Forced vital capacity (FVC) 

• Methacholine PC20 

• Nighttime awakenings for asthma 

onn^fno^^i'lTnr^''^'"''^''""' (Busse W. et al. J Allergy Clin Immunol 
2001;108:184-190) 

• Mild asthma exacerbations (Pauwels R, et al N EnglJ Med ]997;337-l405-]4\]) 

• Change m maintenance asthma medications ' 

• Percent of days lost from work, school, or other daily activities due to 
worsening asthma 

• Number of patients that withdrew from the study due to worsening isthma = 

• Change between ON-LABA at baseline and OFF-LABA at 1 2 months in 
key parameters. 

Safety 

Safety analyses included: 

• Short-term safety - adverse events profile during the treatment Phase 

• Long-term safety - adverse event profile during the Post-Treatment Phase 

Additional Safety Analy se'; 

• FEV| betvveen baseline and follow-up visits 

• Unscheduled physician office visits for respiratory symptoms 

• Emergency room visits for respiratory symptoms 

• Hospitalizations for respiratory symptoms 

• Blinded evaluation of HRCT scans. 

Brief Statistical Plan 

The primary effectiveness endpoint was to be analyzed in the intent-to-treat (ITT) - 
and per-protocol (PP) populations using Bayesian methods. Missing data were to 
have been be imputed using Bayesian techniques. 

The ITT population consisted of all randomized patients who had undergone at least 
one bronchoscopy. The PP population excluded all patients in the ITT population 
who met any of the following criteria: missed one or more bronchoscopy took 
interfering medication, underwent an interfering treatment, or did not attend one of 
the 6, 9, or 1 2 month visits for reasons other than a study-related adverse event 
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As a result of two planned interim analyses, the posterior probability of superiority 
of Alair over Sham for the primary effectiveness endpoint was changed from > 
95.0% to >96.4% to control the Type I error of the study to be no greater than 0.05 
The study was powered to show a statistically significant difference between the 
study arms. A change in the integrated AQLQ score of 0.5 is considered clinically 
meaningful. 

Bayesian methods were also specified for analysis of the secondary effectiveness 
endpoints. Missing data would be imputed using the last observation carried 
forward (LOCF) methods. The target posterior probability of superiority value was 
> 95.0%. Descriptive statistics were prespecified for the other effectiveness 
variables and handling of missing data was not described. 

The safety analysis is based on the ITT population with prespecified Bayesian 
methods. 

Additional analyses were performed tQ assess poolability pf data and adequacy of 
the blinding. 

43.AIR2 Pivotal Trial Results - Study Populati^^ 

Patient Accountability. Protocol Violations, and Missing Data 
Of the 297 patients randomized at 30 centers, 9 patients withdrew consent prior to 
the first bronchoscopy (6 Alair and 3 Control) resulting in 288 patients in the ITT 
population. 10 patients (9 Alair, I Control) were lost to follow-up. 278 patients 
(96.5%) completed the 12-month Part 1 evaluation. 268 patients constituted thePP 
population. No patients were withdrawn due to worsening asthma. 



Table 1. Patient IJisposition 





Alair 


Sham 


Number of Patients Randomized 


196 


101 


Number of Patients Receiving >1 


190 


98 


Bronchoscopy (ITT) 






Number of Patients completed 12-month part 1 


181 


97 


visit 






Reasons for Premature Study Discontinuation* 






Non-medical voluntary withdrawal 


4 


2 


Medical voluntary withdrawal 


2 


2 


Withdrawn by investigator 


6 


0 


Lost to follow-up 


6 


1 


Death (not study related) 


1 


0 



*Note: Patients may have had more than one reaison for discontinuation. 
Reproduced from PMA P080032 Vol , Table 3, , page 168 



A total of 212 major and 689 minor protocol violations occurred. Of the 212 major 
violations, 122 were due to bronchoscopy medications not per protocol; 51 patients 
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did not meet all inclusion/exclusion criteria; and 22 were given the wrong version 
ot the consent form. Minor violations were mostly due to missed visits or visits 
outside of protocol windows. 6.6% of the primary effectiveness endpoint 
assessment visits (critical visits) occurred outside of the protocol window. 

Patient Demo graphirs 

There were no significant differences in demographics and clinical characteristics 
between the Alair and Sham groups. Mean baseline AQLQ for the Alair group was 
4.30 ± 1 . 1 7 and for the Sham group the mean was 4.32 ± ! .2 1 . There was also no 
sigmficant change in asthma maintenance medications during the study in either the 
Alair or the Sham arms. 

By entry criteria, all patients met the definition of severe persistent asthma (GINA 
2002). The applicant has also provided baseline information categorizing patients 
by asthma control according to 2007 National Asthma Education and Prevention 
Program (NAEPP) ( www.nhlbi.nih.gov/about/nae pp^ to provide an additional 
clinical perspective on the patient population. Approximately 30% of patients were 
not well controlled" and 70% were "poorly controlled." 

Data Pooling and Analyses by Site 

In the pivotal trial (IDE) protocol the applicant planned to use a Bayesian 
hierarchical model to address the existence and amount of heterogeneity across 
. sites. In this PMA, site-to-site variability with respect to the primary effectiveness 
endpointwas assessed using classical ANCOVA modeling with the follbWihg 
factors: treatment, center, treatment by center ihteraiction, and the baseline AQLQ 
as a covariate. The p-value for the interaction effect is 0. 1 07. Due to the large 

- number of sites relative to the number of patients^rid the 2:1 randomization ratio 

- sample sizes at each site were not large enough to draw any conclusions as to 
whether the effectiveness of the treatment varies from site to site, although regional 
(as opposed to site) differences were observed with respect to the primary outcome 
variable. The applicant pooled all the data for the statistical analyses. 

4.4. AIR2 Pivotal Trial Results - Effectiveness 
Primary Effectiveness Endpoint 

The results for the ITT and PP populations are shown in Table 2. Credible intervals 
(CI) are provided to aid in the interpretation of the size of the differences between 
groups. Both arms showed clinically significant improvement (> 1.0) which may 
suggest a placebo effect. Table 2 shows the differences in the means between the 
groups. . . ' 



Table 2. Primary Effectiveness Results* - Differences in Means 
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Population 

(Number of Patients) 


Bayestan Estimate of 
Difference Between 
Groups 


95% CI (Alair- 
Sham) 


Posterior Probability of 
Superiority (Alair > Sham) 
(Success rule > 96.4%) 


ITT 

Alair N= 190 
Sham N=98 


0.210 


(-0.025,0.445) 


96.0% 


PP 

Alair N= 173 
Sham N= 95 


0.244 


(0.009. 0.478) 


97.9% 



Reproduced from PG80032/A08 Table 7, Table 8, page 27, 29 

For the prespecifled primary effectiveness analysis of the integrated AQLQ change 
from baseline in the ITT population, the posterior probability of superiority is 
96.0%, which is slightly smaller than the prespecified success criteria of 96.4%. 
The 95% credible interval from the primary analysis is (-0.025, 0.445). For both 
populations, the lower limits of 95% credible intervals are very close to zero and the 
upper limits are slightly less than 0.5, the MCID. 

Regional Differences in Primary Effectiveness Endpoint 

The applicant also provided an analysis of the primary effectiveness outcome by 
region (US versus Brazil versus other OUS sites). Although all sites followed the 
same protocol with uniform inclusion and exclusion criteria and uniform 
monitoring, some regional differences in outcomes were noted. US patients 
. accounted for 30% of randomized patients and showed the largest clinical 
improvement in integrateid AQLQ score for the Alair group compared to the Sham 
(0,630), whilq the Brazilian patients did not shovv improvernent compared to the 
Sham (-0.213), as shown in Table 3. 



' Table 3 Regional Analysis of AQLQ (ITT) 



Population 


Change in AQLQ Score from 
Baseline to Integrated Score - 
LOCF 


Bayesian Estimate of 
DifTcrence Between 
Groups 


Alair 
(N) 


Sham 
(N) 


us 


L67± I.I3 
(59) 


1.13 ± IJ7 
(29) 


0.630 


Other OUS 


M3±L0I 
(76) 


0.84 ± 1.04 
(40) 


0.226 


Brazil 


1.32 ±1.11 
(55) 


l.63± I.4I 
(29) 


-0.213 



Reproduced from P080032/A08 Table 16, page 43 

Some other notable regional differences may be considered in evaluating these 
results: 

• The six largest sites accounted for 48% of the ITT cases and 5 of the 6 sites were 
OUS. 

• Seven sites, all OUS and accounting for 43% of the ITT cases, had prior Alair 
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experience from earlier clinical trials. Alair patients at sites with prior Alair 
experience did not, however, have improved outcomes with respect to the AOLO 
over Sham control patients. 

• Free maintenance asthma medication was provided to all study participants at 
Brazilian sites through the entire study period. This distribution was done for 
socioeconomic reasons to assure compliance with maintenance medications but 
may have potentially influenced outcomes. 

AQLQ Within-Patient Cha nges (Post-hoc Analyses') 

The applicant provided post-hoc responder analyses of the primary effectiveness 
endpomt. A responder analysis of the ITT and PP populations is shown in Table 4 
A responder is defined as a patient who shows a change in AQLQ score from 
baseline of > 0.5 units. A net responder analysis, combining patients who improved 
by 0.5 units and patients who deteriorated by 0.5 units, is shown Table 5 for the ITT 
and PP populations. 



Pojiulation 


% Patients (Number of Patients) 
Achieving a Change in Integrated 
AQLQ Score of ^0.5 


Difference 






Alair 


Sham 




ITT 


78.9% (150/190) 


64.3% (63/98) 


14.6% . 




PP 


80-9% (140/173) 


6i2% (60/95) 


17:7% 





Reproduced from P080032/A08 Table !0, page 32 



Table 5. Analysis of "Net-Benefits 



Population 


(% of Patients with AQLQ Changet>f >0^) - 
(% of Patienu wiih AQLQ Change of <-0.S) 
(Number of patients) 


Difference 


Alair 


Sham 


ITT 


76.3% (145/190) 


57.1% (56^8) 


19.2% 


PP 


80.9% (135/1 73) 


55.8% (53/95) 


22.2% 



Secondary Efrectivene«;s Endpoints 

Secondary endpoints, with the exception of FEV,, tended to favor the Alair 
treatment (Table 6). It should be noted that the applicant considers the FEV, as a 
safety index and views the lack of deterioration in FEV, as evidence of device 
safety. 



Table 6. Secondary Effectiveness Endpoints 
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Parameter 


Mean (LOCF) 


Alair (N=190) 


Sham (N=98) 


AQLQ Symptoms Domain Score 


1.27 


1.10 


AQLQ Activity Limitations Domain 
Score 


1.24 


1.07 


AQLQ Emotional Functions Domain 
Score 


1.70 


1.39 


AO! O F'nv/imnnri onto 1 Qfimuli r^/-\rv> •ain 

Score 


1.48 


1.29 


Pre-BD FEV1 (% Predicted) (Percent 
change) 


-1.4 


-0.1 


Post-BD FEV1 (% Predicted) (Percent 
change) 


-2.8 


-2.4 


Total Symptom Score 


-1.7 


-1.6 


% Symptom-Free Days 


24.4 


21.0 


Rescue Medication Use (puffs/7 days) 


^.0 


-4.3 


Percent Days Rescue Medication Used 


-24.0 


-22.0 


ACQ Score 


-0.82 


-0.77 


amPEF (L/min) 


27.8 


22.3 



Reproduced from P080032/A08 Table 1 1, page 33 
Other Effectiveness Variables 

Differences were obseryed in the following endpoints (Table 7): rates of severe 
exacerbations requiring corticosteroids, proportions of patients with severe 
exacerbations requiring corticosteroids, number of days lost from work/school/other 
activities due to respiratory symptoms, emergency room visits for respiratory 
symptoms, and asthma (multiple symptoms). The first three endpoints were 
prespecified in the IDE protocol (#0050082) as other variables for which: 
descriptive analyses were proposed. Emergency room visits for respiratory 
symptoms was a prespecified safety endpoint and asthma (multiple symptoms) was 
a prespecified adverse event. The applicant notes that these variables correspond to 
the goals of asthma management recommended in the 2007 NAEPP guidelines 
which were published after the initiation of this pivotal trial, which began in 2005. 

Table 7. Other Endpoints in Support of Effective ness 





Alair 
(N=I90) 


Sham 
(N=98) 


1 . Rale of Severe Exacerbations (steroid 
exacerbations) (Events/ patient/ Year) 


0.48 


0.70 


2. Proportions of patients with Severe 
Exacerbations requiring steroids 


26.3% 


39.8% 


3. Days lost from work, school, or other daily 
activities due to asthma symptoms 
(Days/Patient/Vear) 


1.3 


3.9 


4. Emergency Room visits for respiratory 
symptoms (Evenis/patient/year) 


0.07 


0.43 


5. Asthma (multiple symptoms) 
AE/patient/week 


0.009 


0.014 



Reproduced from P080032/A08 Table 14, page 37 and P080032/A08 Table 6, page 26 
Blinding Assessment 

No patients or Assessment Team members were inadvertently unblinded. For the 
Assessment Team, the largest percentage of responses were "I have no idea" at all 
time points. 
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For both the Alair and Sham group patients, the proportion who reported they 
received the actual treatment generally increased from the first Bronchoscopy to the 
last bhndmg assessment (12 month part 2 visit). Additionally, for both the Alair 
and Sham group, the proportion of patients who reported they received the sham 
treatment also mcreased over time with small fluctuations (Table 8 and Figure 2) 
On average, 17% more Alair patients reported "Treatment with Alair" than the 
Sham patients from the first bronchoscopy (Bronl) through the 12-month follow-up 
and 28 /o more Alair patients correctly reported their treatment assignment than the 
Sham patients. 



Table 8. Patient blinding responses 



Visit 



Bronl 



Bron2 



Bron3 



Treatment with Alair" 



Alair (%) 



0.27 



0;41 



0.44 



Sham (%) 



0.14 



0.20 



0.27 



%) by visit and treatment group 



"Treatment with Control" 



Alair (%) 



0.08 



0.10 



0.08 



Sham (%) 



0.14 



0.12 



0.11 



' i have no idea " 



Alair (%) 



0.65 



0.50 



0.48 



Sham(%) 



0:71 



0.68 



6-mo 



9-mo 



12-nfio PI 



12-mo P2 



0.30 



0.50 



0.13 



0.51 



0.41 
0.36 . 



0.26 



0.16 



0.16 



0.52 



0.15 



0,36 



0.21 



0.53 



0.14 



0:34 



0.28 



Source: P080032, Vol 1., Table 12, page 188 



0.16 



0.23 



0.30 



0.34 



0.34 
0.34 



0.31 



0.44 



0.43 



0.43 



0;35 



0.43 



sLm tr.. . AuT ^^"""^ group who reported they received the Alair treatmem, the 

Sham treatment and had no idea, respectively. ' " ^ 




3m 6m 
VisH 



X — Treatment with Alair" 
» — "I had ho Idea" 
O — Treatment with control- 
Source: P080032, Vol L, Table 12, page 188 
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4.5. AIR2 Pivotal Trial Results -Safety 



Respiratory Adverse Events (AE) (Table 9) 

Both Alair and Sham patients experienced a large increase in respiratory AEs 
compared to baseline during the Treatment Phase, but the rates decrease for both 
groups in the Post-Treatment Phase. The rates during the Treatment Phase are 
higher in the Alair group than the Sham. The Post-Treatment rate of AEs is slightly 
lower in the Alair group than the Sham. The rates do not return to baseline for either 
group, but the applicant notes in explanation that the methods of collection of AEs 
were different during the baseline and subsequent phases. The diary collection 
method during the baseline phase may have underestimated AEs compared to the 
direct questioning during the Treatment and Post-Treatment phases. 

Respiratory Serious Adverse Events (SAE) (Table 9) 

The rates of SAEs during the Treatment Phase was higher in the Alair group than 
the Sham group. The rates were comparable during the Post-Treatment Phase. 



Table 9. Summary of Respiratory Adverse Events and Serious Adverse Events 





Baseline 


Treatment Phase 


Post-Treatment Phase 


Alair 


Sham 


Alair 


Sham 


Alair 


Sham 


(N-190) 


(N=^8) 


(N=I90) 


(N-98) 


(N=I87) 


(N-98) 


Respiratory AEs 
Reported ( Number 
of patients) 


52 (35) . . 


21(19) 


573(161) 


206(74) 


345(130) 


201 (78) 


Number of 
Respiratory A£s/ 
FatientAVeek 


0.019 dtr 0.046 


0.018 ±0.046 


0.202 ±0.148 


0.141 ±0.115 


0.038 ±0.039 


0.042 ± 0.037 


Respiratory Serious 
Adverse Events 
(Number of patients) 


2(1) 


0 


17(16) 


2(2) 


6(6) 


4(4) 


Number of 
Respiratory SAEs/ 
FatientAVeek 


0.000 ± 0.005 


0.000 iK>.000 


0.007 ± 0.025 


0.002 ±0.018 


0.001 ± 0.004 


0.001 ±0.004 


** Asthma (multiple 
symptoms)" Adverse 
Events Reported 
(Number of patients) 


13 (12) 


2(2) . 


211 (95) 


67 (38) 


87 (5!) 


68 (42) 


Number of 
*^ Asthma (multiple 
symptoms)^ 
AEs/PatienlAVeek 


0.005 db 0.018 


0.00] ± 0.011 


0.073 ±0.087 


0.046 ±0.071 


0.009 ;t 0.018 


0.014 ±0.022 



Reproduced from P()80032/A08 Table 5, page 24 and Table 6, page 26 



Overall, there were no device or asthma-related deaths and no deterioration in 
FEVi. The most common AE and SAE in the Treatment Phase was Asthma 
(multiple symptoms) which occurred in 95/190, 50% of Alair patients and 38/98, 
39% of Sham patients. Lower respiratory tract infections occurred in 1 6/1 90, 8% of 
Alair patients and 2/98, 2% of Sham patients 

Hemoptysis occurred in 6 Alair patients (3%). Five of these cases ranged from mild 
to moderate, self-limited hemoptysis occurring within 2 weeks of the procedure. 
The sixth case exhibited severe hemoptysis (estimated blood loss 100 ml) which 
occurred 31 days after the third thermoplasty treatment and required bronchial 
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artery embolization. Bronchoscopic examination showed bleeding from an area 
distal to the pomt at which the bronchoscope could have been deployed. 

Additional Safety Endpn ints For Resp i ratory Symp toms 

During the Treatment Phase, unscheduled physician office visit and hospitalizations 
were higher in the Alair group than the Sham group, but lower during the Post- 
J^'^'T'iu^^'^ E-^ergency room visits were lower in the Alair group 

than the Sham group in both the Treatment and Post-Treatment Phases (Table 10) 

Table 10. Summary of Addition al Safety Endpoints for Respiratory Symp tom. 

Treatment Phase ' " 



Unscheduled 
physician 
Office Visits 



Emergency 
Room Visits 



Hospitalization 



A!air(N=l90) 



No. of 
events 
(No. of 
patients) 



54 (37) 



13(10) 



19(16) 



No. of 
Events / 
Patient 



Sham (N=98) 



0.284 



0.068 



0.100 



No. of 
events 
(No. of 
patients) 



18(10) 



10(3). 



2(2) 



No. of 
Events / 
Patient 



0:i84 



0.102 



0.020 



Post-Treatment Phase 



Alair(N=l87) 



No. of 
events 
(No. of 
patients) . 



46 (32) 



!I(7) 



6(5) 



No. of 
Events / 
Patient 



0.242 



6.058 



0.032 



Sham (N=98) 



No. of 
events 
(No. of 
patients) 



31 (20) 



34(15) 



12(4) 



No. of 
Events/ 
Patient 



0.316 



0.347 



Reprpdiiced from P080032, Vol I. Table 43-45. page 267-269 
HRCT Results 

In^the 1 50 patients assigned to HRCT scan examinations, at 1 -year, there was no 
difference m signs of gas trapping or consolidation and there was no evidence of 
bronchlec^sIS. A difference was seen in bronchial wall thickening without gas ^ - 
trapping which occurred*only in the Sham patients (4%). In addition, the Alair 
7,^'^'';^^^^^ evidence of abnormal CT findings in Alair treated patients 

at 1, 2, 3, 4, or 5 year follow-up (n==l6). 

5. Prior and Ongoing Clinical Trials 

Prior clinical trials were conducted feasibility, safety and effectiveness evaluations of 

the Alair treatment. These trials had different indications^^^^^ 

mclusiori/exclusion criteria, and different endpoints than the AI^ 

results were provided by the applicant as part of this PMA. Safety information frOm 

these studies IS summarized briefly below. 

Feasibilitv Trial 

This trial was a multicenter, single ami study of the Alair treatment in 1 6 patients with 
rrnldlo severe, stable asthma on maintenance ICS. The purpose was to evaluate safety at 3 
months after which patients were followed annually to 5 years. The number of respiratoiy 
adverse events/patient remained stable from year 1 to year 5. No abnonnalities were 
observed on yeariy HRCT scan through 5 yeare. 

AIR Trial 

This trial was a multicenter, randomized, controlled trial comparing Alair to medical 
therapy alone m morfera/e /o severe as^^ 

withdraw from LABA in the Post-Treatment Phase. A total of 109 patients were involved 



0.122 
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- 55 Alair and 54 Control. Enrollment required use of ICS and inhaled LABA and a 
deterioration of at least -0.5 in the AQLQ score off LABA. The percentage of patients 
with any respiratory AE was higher in the Alair group during both the Treatment and Post- 
Treatment Phases (93% Alair vs. 67% Control Treatment; 85% Alair vs. 79% Control at 
Post-Treatment). No change was seen in FEV| . 

AIR Extension Study 

70 patients from the AIR Trial (46 Alair, 24 Control) were followed through 3 years. 1 7 
Alair patients have finished the 4 year evaluation. Controls were exited after the 3 year 
evaluation. The percentage of patients with respiratory AEs in both groups diminished 
over time as did the number of respiratory AEs per patient. The results were comparable 
in both arms. 

RJSA Trial 

This trial was a multicenter, randomized, controlled trial of Alair versus medical treatment 
alone in 1 5 Alair and 1 7 Control patients to evaluate safety and possible effectiveness out 
to 12 months in patients v^hhsevere rejraciory asthma. The protocol involved steroid 
weaning. Respiratory AEs were higher in the Alair group during the treatment phase (9.1 
events/patient Alair vs. 3.4 events/patient Control) and decreased during the post- 
treatment phases to levels comparable to the Control group (5.0 Alair vs. 5.0 Control). 
FEV| did not change. 

RISA Extension Study 

14 Alair patients from the RISA triarwill be studied annually to 5 years and have 
completed the 3 Year visit at the time of the AIR2 PMA. Respiratory AEs dropped from 
8.4 per patient at Year 1 to 0,9 and 1.1 at Years 2 and 3 respectively. 

6. Post-Approval Study Flian 

Noie: The inclusion of a Post-Approval Study section in this summary should not be 
interpreted to imply that FDA has made a decision or is making a recommendation oh the 
approvability of this PMA application. The presence of a post-approval study plan or 
commitment does not in any way alter the requirement for premarket approval} A: 
recommendation for approval from the Panel must be based oh the pre-market data. The 
premarket data must reach the threshold for providing reasonable assurance of safety and 
effectiveness before the device can be found opprovable and any post-approval study can 
be considered. This section contains comments regarding potential post-approval studies 
should the Panel find the device approvable followihg its deliberations of the premarket 
data. 

The applicant has proposed the following five post-approval activities (which include two 
post-approval studies): ( 1 ) Physician Training Program; (2) Post-approval Study Follow- 
up of the A1R2 Alair treated patients (safety and effectiveness data of the Alair group 
patients through 5 years); (3) AIR Extension Study (ongoing - 4 1 OUS Alair patients to be 
evaluated at 4 and 5 years); (4) RISA Extension study (ongoing - 1 4 OUS Alair patients 
followed for safety through 5 years); and (5) Alair Post-Marketing Registry (enrollment of 
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a new cohort for safety data). 

The two post-approval studies for the enrollment of a new cohort and the continued 
follow-up of the premarket cohort (AIR2 Alair patients) are outlined below. In deciding 
whether these post-approval studies are sufficient, the following points should be 
considered: 

• The duration of follow-up in the AIR2 trial was 1 2 months. The longer term effects of 
the treatment on local and adjacent areas of the lower respiratory system and the 
durability of the treatment effectiveness of the device have not been evaluated beyond 
1 2 months. 

• The Alair System is the first bronchoscopic system for the treatment of patients with 
severe persistent asthma, which means that it has not been evaluated under conditions 
of normal postmarket use outside the setting of a controlled clinical trial. 

• The intended US population made up approximately 30% of the AIR2 enrollment. 
6.1.5- Year Extended FolFow-up of AIR2 Alair Patients 

Study Design : The Extended Follow-up study is a multi-center, observational follow- 
up study of the pivotal study's Alair treated patients. 

Study Hypothesis: The subsequent 1 2-month follow-up rates (for yeans 2, 3, 4, and 5 
in 12 month periods) for proportions of patients experiencing emergency r&Om' visits is 
non-mferior to the first 12-months which begins 6 weeks after the last Alair ti^atment 
Non-mferionty will be demonstrated if the lower 95% confidence limit of the 
difference (first 1 2-month rate minus subsequent 1 2-month reatc) is greater than -20%. 

Study Population : The study population will consist of surviving Alair treated patients 
previously enrolled in the AIR2 trial. 

Duration of Follow-up: The duration of follbw-up will be 5 years poSt-treatment. 

Effectiveness Endpoints: The primary effectiveness endpoint will be the proportion of 
patients expenencing ER visits for respiratory symptoms The point estimates and 95% 
confidence intervals for the endpoint during each of the 1 2 month periods and the 
lower 95% confidence limit for the difference of the first 12-month rate ininus the 
subsequent 1 2-month rate will be provided. - 

Safety Endpoints: Safety endpoints will be respiratory adverse events and 
hospitalizations for respiratory symptoms. 

6.2.Alair Bronchial Thermoplasty System Post-Marketing Registry 

Study Objective : The objective of this study is to evaluate the longer-term safety of 
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the Alair System, and, in particular, asthma-related hospitalizations, in the intended 
US population. 

Study Design : The study is a prospective, open-label, single arm, multi-center 
observational study to evaluate the longer-term safety of the device in patients with 
severe persistent asthma in the US. 

Study Hypothesis : The one-year rate of hospitalizations will not be greater than the 
observed rate of 30% in the persistent asthma population in the United States as 
studied in the Severe Asthma Research Program (SARP) (Moore et al. JAUerg Clin 
//WWWA70/ 2007; 119:405-413). • 

Study Population and Sample Size : The study population will consist of patients who 
meet the inclusion and exclusion criteria. The applicant plans to enroll a total of 250 
patients to achieve 200 evaluable patients assuming a 20% drop-out rate over 5 years 
in up to 30 US centers. A sample size of 200 patients was calculated by the applicant 
based on the following parameters: 

• The expected rate of respiratory hospitalization in the PAS will be less than 
that observed in the severe pesrsistent asthma population studied in SARP. 

• The observed hospitalization incidence rate over the 1 2-month period in the 
SARP population was 30%. 

Duration of Follow-up : 5 years post treatment 

Study Ehdpoints: Safety endpoints assessed annually and for vyhich descriptive 
statistics will be provided include: 

• Emergency Room Visits for resplratoiy symptoms 
^ Hospitalizations for respiratory symptoms 

• Other respiratory AEs 

• Maintenance asthma medications 

• FEV| (pre- and post-bronchodilator) 

No effectiveness endpoints (durability) were specified in the outline. 

7. Concluding Remark 

This executive summary provides an overview of the data that will be presented to the 
Advisory Panel at its meeting of October 28, 2009. Specific issues for the Advisory 
Panel to consider are contained in the Questions to the Advisory Panel document. 
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Appendix 1 List of Abbreviations 



ACQ 

AE 

AIR 

ANCOVA 

AQLQ 

CI 

ER 

FEV, 

FVC 

GINA 

HRCT 

ICS 

IDE 

ITT 

LABA 

LOCF 

MCID 

NAEPP 

OUS 

PAS 

amPEF 

pmPEF 

PMA 

PP ^ 

Pre-BD 

Post-BD 

RF 

RISA 

SAE 

US 



Asthma Control Questionnaire 
Adverse event 

Asthma Intervention Research 

Analysis of co-variance 

Asthma Quality of Life Questionnaire 

Confidence interval or credible interval 

Emergency room 

Forced vital capacity in 1 second 

Forced vital capacity 

Global Initiative for Asthma 

High resolution chest computed tomogram 

Inhaled corticosteroid 

Investigational device exemption 
Intent-to-Treat 

Long-acting beta agonist 

Last qbservation carried forward: 

Minimal clinically important difference 

National Asthma Education and Prevention Program 

Outside the United States 

Post-approval study 

Morning peak expiratory flow 

Even ing peak expiratory flow 

Premarket application 

Per Protocol 

Pre-bronchodilator 

Post-bronchodilator 

Radiofrequency 

Research In Severe Asthma 

Serious adverse event 

United States 
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Appendix 2 Asthma Quality of Life Questionnaire (AQLQ) Summary 

The Asthma Quahty of Life Questionnaire (AQLQ) is an asthma specific quality of life 
instrument. It may be interviewer or self-administered. 

The questionnaire consists of 32 items in four domains: 

• activity limitations 

• symptoms 

• emotional function 

• exposure to environmental stimuli. 

The AQLQ produces a numeric score on a 7-point scale. A higher score represents a better 
quality of life with respect to asthma symptoms. The minimal clinically important 
difference (MCID) is recognized to be 0.5. 

The questionnaire is available in many language versions including Czech, Danish, English 
for Australia, English for New Zealand, English for North America, English for South 
Africa, English for UK, Finnish, French, French for Quebec, German, Greek, Hebrew, 
Hungarian, Italian, Norwegian, Polish, Portuguese, Russian, Spanish, Spanish for North 
America, and Swedish. 



References: 

L Juniper EF, et al. Validation of a standardized version of the asthma quality of life 
questionnaire, C//OT] 999; 11 5: 1 265-1 270. 

2. Sanjuas C, et al. The quality of life questionnaire with asthma patients: the Spanish 
version of the Asthma Quality of Life Questionnaire. Arch Bronchoneumol 
1995;31:219-226. 

3. Juniper EF, et al. Determining a minimal important change; in a disease-specific quality 
of life questionnaire. J Clin Epidemiol 1 994;47:8 1 -87. 

4. Juniper EF, et al. Evaluation of impairment of health-related quality of life in asthma: 
development of a questionnaire for use in clinical trials. Thorax 1992;47:76-83. 
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1.0 introduction 

This Executive Summary provides an overview of the significant unmet clinical need in 
severe asthma, a description of the Alair® Bronchial Thermoplasty System (hereafter 
called "The Alair System"), the rationale for the bronchial thermoplasty procedure, and a 
summary of the safety and effectiveness data obtained through the step-wise preclinical 
and clinical studies conducted on the Alair System. These data provide valid scientific 
evidence to establish reasonable assurance of safety and effectiveness to support 
approval of the Alair System according to its indication for use in adult patients with 
severe persistent asthma. 

The Alair System, a device developed by Asthmatx, Inc. (Sunnyvale. CA), is used to 
perform bronchial thermoplasty, a procedure for the treatment of severe persistent 
asthma in adults. 

Unlike the currently available therapies for asthma that require ongoing chronic use of 
medications, treatment with the Alair System does not entail ongoing long-term 
exposure, but rather is limited to use of the device during acute and discrete procedures. 

The preclinical and clinical development of the Alair System has involved a careful and 
step-wise scientific approach. Four animal studies including a randomized, controlled 
study were conducted to establish the preclinical proof of principle for the Alair System. 
A total of 35 dogs have undergone treatment with the Alair System, with long-term 
follow-up out to a maximum of 3 years. Results frorti these studies helped define 
treiatment parameters, demonstrated that the procedure is well tolerated, tissue effects 
are stable by 12 weeks post-treatment, and that the reduction iri the airway smooth 
muscle seen at 12 weeks is maintained over the long-term out to 3 years. 

To date, the total clinical experience with the Alair System includes over 800 bronchial 
thermoplasty procedures in 276 patients perfomied by physicians at over 30 institutions 
around the world during the course of 4 clinical trials in patients with asthma. 
Additionally, through the course of these studies, long-temi follow-up data on Alair- 
treated patients with asthma are available out to 5-years post-treatment. This Executive 
Summary contains brief summaries of each clinical study including the pivotal IDE study 
(A1R2 Trial). For more detailed information, more detailed summaries for each clinical 
report are appended to this Executive Summary (Appendix A). 

The cumulative results of these 4 trials, 3 of which were randomized, have demonstrated 
the safety and effectiveness of the Alair System in patients with asthma. The Alair 
System has been shown to result in a significant improvement in asthma control and in 
the quality of life of patients with severe asthma. Indeed following review of the data from 
the pivotal IDE study of the Alair System, Dr. Elizabeth Juniper, the developer of the 
Asthma Quality of Life Questionnaire (AQLQ) that was used as the primary effectiveness 
endpoint in the pivotal trial stated, '1 am not awarie of any other therapy for severe 
asthma that has demonstrated this degree of clinicaily meaningful benefit based 
on the results of the AQLQ" (see Appendix B). 

All the Principal Investigators who participated in the pivotal AIR2 Trial have provided 
their independent assessment that the findings in the AIR2 Trial are "meaningful and 
clinically important outcomes." The Investigators concluded that "the long-term benefits 
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of this treatment , outweigh the observed risks associated with the procedure" and that 
the "benefits occurred in patients already on treatment with high doses of inhaled 
corticosteroids and long acting beta-agonists" (see Appendix C). 

In recognition of the potential significance of the Alair System in the treatment of asthma, 
the U.S. Food and Drug Administration (FDA) granted Expedited Review Status to the 
premarket approval application (PMA) for the Alair System (FDA. P080032 October 17. 
2008). In granting this Expedited Review status, the FDA cited its potential "to treat 
asthma, a life-threatening/debilitating disease" and because "The Alair System also 
offers a breakthrough technology which has the potential to address an unmet clinical 
need within the asthma population". 
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2.0 Indication for Use 

The Alair Bronchial Thermoplasty System is indicated for the treatment of severe 
persistent asthma in patients 18 years and older. 



3.0 Severe Asthma: The Unmet Need 

3. 1 Asthma - The Problem 

Asthma is a serious public health problem. It has been defined as one of the top five 
chronic diseases globally, along with heart disease, stroke, cancer, and diabetes. As 
such, the Centers for Disease Control and Prevention in the United States cited asthma 
among the top three chronic disease priorities in 2008 along with obesity and diabetes 
(Centers for Disease Control 2008). The global magnitude of the problem of asthma was 
highlighted in a recent issue of The Lancet (September 2008), which was entirely 
devoted to the serious medical problem of asthma. 

The current estimate is. that 20 million people in the Unites States suffer from asthma. 
Each year in the United States alone, there are approximately 13.6 million unscheduled 
physician office visits, 1.8 million emergency room visits. 0.5 million hospitalizations, and 
4,000 deaths (NCHS 2005) due to asthma. The estimated annual cost of asthma in the 
United States is approximately $19 J billion. This total includes $5 billion in indirect 
costs, due to more than 14.5 million lost work days, and $14.7 billion in direct costs, 
such as asthma medications, unscheduled physician office visits, emergency room visits 
and hospitalizations (American Lung Association 2007). 

Ten percent of the more than 20 million Americans with asthma are diagnosed as having 
severe asthma. This group of severe asthmatics, however, is responsible for a 
disproportionate share of the morbidity associated with the disease. Consequently, these 
10% of patients with the most severe asthma are responsible for the majority of asthma- 
related healthcare burden, represented by the costs of hospitalizations, ER visits, 
physician office visits, and use of medications (Cisternas et al, 2003: Figure 1; Dolan et 
al, 2004). The per-patient cost differences for severe asthma over mild asthma are 
significant (Cisternas et al. 2003): 

• Direct medical care costs are over 3 times greater for patients with severe 
asthma than for mild asthma; 

• Indirect costs (e.g. lost time from work) are 10 times greater for patients with 
severe asthma than for mild asthma; and 

• 17% of the total healthcare costs for asthma are associated with hospital costs 
for patients with severe asthma compared to only 4% for patients with mild 
asthma. . 
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Figure 1: Asthma Population and Per Patient Costs by Severity 




Adapted from CIstemas etaL JACI, 2003; 11 1: 1212-1218 



Because of the significant healthcare concern associated with severe asthma, the 
National Heart, Lung, and Blood Institute (NHLBI), a division of the National Institutes of 
Health, has funded the Severe Asthma Research Program (SARP), a unique program 
focused on severe asthma through collaborative clinical research studies. The NHLBI 
commitment to SARP over a 5-year period is on the order of $28MM. 

Despite regular treatment with high doses of available asthma medications, patients with 
severe asthma experience frequent and serious symptoms including exacerbations that 
may be life-threatening and require urgent resuscitative measures including intubation 
and mechanical ventilation, until the airway obstruction can be relieved. Exacerbations 
requiring medical intervention result in significant healthcare costs and affect the quality 
of life for the patient and family (Sears et al, 2008), and increased mortality (Peters et al, 
2006). This increased burden of severe asthma reflects the inability of the existing 
treatment options to adequately control this severe disease. 

In summary, there is a significant unmet need for an effective, long-lasting treatment for 
patients with severe asthma. The Alair System is a promising new treatment option 
for patients with severe persistent asthma. Data from 4 separate clinical studies of 
bronchial thermoplasty with the Alair System in patients with asthma suggest that this 
procedure significantly improves asthma control and the related quality of life, the current 
goals for the management of asthma as revised in 2007 by the National Asthma 
Education and Prevention Program (NAEPP) Expert Panel Report 3: Guidelines for the 
Diagnosis and Management of Asthma, 2007 (NIh Publication No. 07-4051). 
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The U.S. Food and Drug Administration (FDA) granted Expedited Review Status to the 
premarket approval application (PMA) for the Alair System (FDA, P080032, October 17, 
2008) based on the recognition of the potential significance of the Alair System in the 
treatment of asthma. In granting this Expedited Review status, the FDA cited its potential 
"to treat asthma, a life-threatening/debilitating disease" and because "The Alair System 
also offers a breakthrough technology which has the potential to address an unmet 
clinical need within the asthma population". 



3.2 Current Treatment Options for Asthma 

Asthma is a common chronic disorder of the ainA/ays that is complex and characterized 
by variable and recurring symptoms, airflow obstruction, bronchial hyper- 
responsiveness, and an underlying inflammation (GINA 2007). The interaction of these 
features of asthma determines the clinical manifestations and severity of asthma and the 
response to treatment (GINA 2007). 

Patients and physicians currently manage asthma with a combination of stimulus 
avoidance and medications, all of which are well documented in the NAEPP Guidelines 
(2007). Use of medications entails chronic ongoing use of the prescribed medications. 

The major groups of currently used asthma medications include: 

• Anti-inflammatory Drugs. Inhaled corticosteroids (ICS) are the key drugs used 
for controlling the underlying inflammation in asthma. Oral corticosteroids (OCS) 
when used for maintenance are reserved for patients with severe asthma. These 
drugs typically serve as maintenance medications. 

• Bronchodilators. These drugs act principally to dilate the airways by relaxing 
ainA^ay smooth muscle. Bronchodilators reverse and/or inhibit airway constriction 
and related symptoms of acute asthma, but do not reverse airway inflammation. 
Bronchodilators come in two basic forms: maintenance medications such as 
long-acting beta agonists (LABA), which serve to produce prolonged 
bronchodilation up to 12 hours; and short-acting rescue medications, which are 
fast-acting and can alleviate the symptoms of asthma attacks for up to 4-6 hours. 

• Other medications that may be considered when long-term control is still 
unattainable include methylxanthines. anticholinergics, leukotriene inhibitors, and 
IgE inhibitors (Xolair®). 

As asthma symptoms increase, the dosage level and number of maintenance 
medications prescribed may be increased to reach an acceptable level of control. The 
drugs described above are generally introduced in a step-wise fashion as shown in 
Figure 2. Patients with severe asthma usually have more symptoms and therefore take 
higher doses and more types of medications than do patients with mild or moderate 
asthma. 
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Figure 2: Stepwise Approach for Managing Asthma in Adults 
(Excerpted from NAEPP Guidelines 2007) 




Step Up if 
needed 

(first, check 
adherence, 
environmental 
control, and 
comorbid 
conditions) 




Step down if 
possible 

(and asthma is 
well controlled 
at least 
3 months) 



Despite the abundance of medications to treat asthma, there are significant limitations 
and risks associated with the existing standard of care, including: 

• Limited Efficacy in Patients with Severe Asthma. A number of recent surveys 
indicate that symptoms are still poorly controlled in severe asthma patients, and 
that this patient population often continues to experience frequent and serious 
symptoms despite taking the highest prescribed doses of asthma medications 
(Partridge 2007). This limited efficacy is still only possible when the patient 
routinely takes their medicine as prescribed, typically twice a day, every day. 

• Poor Patient Compliance. According to a 2007 report issued by the Global 
Initiative for Asthma (GINA 2007), non-compliance in taking asthma maintenance 
medications is estimated at approximately 50%. Non-compliance, in particular by 
severe asthmatics, may be an additional contributing factor to the increased 
number of emergency room visits and hospitalizations for these patients. 

• Side Effects. Existing asthma medications carry with them possible and 
sometimes serious side effects. As with any medication, side effects typically 
become a greater concern as dosages increase and duration of treatment is 
extended indefinitely, which is the case for patients with severe asthma. 
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steroids: Side effects of systemic corticosteroids (prednisone and other oral 
corticosteroids) range from mild annoyances to serious, irreversible damage, and 
they occur more frequently with higher doses and more prolonged treatment. 
Side effects associated with chronic administration of oral corticosteroids include 
compromised immune, system; adrenal and growth suppression; osteoporosis; 
skin thinning; hypertension; cataracts; glaucoma; muscle weakness; and 
increased risk of infection. Short term side effects include stomach upset, 
headache, dizziness, trouble sleeping, fluid retention, weight gain, high blood 
pressure, loss of potassium, elevation of cholesterol levels and vision changes. 

Bronchodilators: The side effects of short-acting rescue medications include 
rapid heartbeat, skeletal muscle tremor, potassium deficiency, increased lactic 
acid, headache and hyperglycemia. Long-acting beta-agonists may paradoxically 
cause severe exacerbations in some patients, and death when those episodes 
occur (GINA 2007). 

Other Drugs: The side effects of Xolair (prescribed for allergic asthma) include 
anaphylaxis, injection site reactions and viral infections. Because of the potential 
for anaphylaxis, injections are administered (generally twice a month or once 
monthly) in the doctor's office, followed by a period of up to 1 hour of monitoring. 

Monitoring serum concentrations of methylxanthine is essential to ensure that 
toxic concentrations are avoided. Symptoms of methylxanthine toxicity include 
severe headache, tachycardia, nausea, vomiting, heartburn, diarrhea, irritability, 
and restlessness. 

• Significcint Ongoing Healthcare Burden. Because the existing medical options 
provide poor control for some severe asthma patients, these patients are often 
forced to miss work or school and require unscheduled physician office visits, 
emergency room visits and hospitalizations. Thus patients with severe asthma 
create a significantly higher healthcare burden than the average asthma patient 
(CiSternas et al, 2003; Dolan et al. 2004). 

As a result of limitations of existing medications, there remains a significant unmet 
medical need to improve the care for patients with severe asthma by better controlling 
their asthma symptoms. The asthma in this patient population with severe asthma is 
currently not well controlled by existing continual maintenance medical therapies. 
Bronchial thermoplasty with the Alair System is a new long-lasting treatment 
option for this well defined population of patients with severe persistent asthma. 
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4.0 Device Description 

4.1 The Alair System 

The Alair System comprises an Alair Catheter, an Alair Radiofrequency (RF) Controller, 
and accessories (Schematic in Figure 3. and photograph in Figure 4). 

Figure 3: Schematic of The Alair System 
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Figure 4: Photograph of The Alair System 




4.1.1 Alair Catheter 

The Alair Catheter (Figure 3) is a sterile, single-use, disposable device. The purpose of 
the Catheter is to deliver therapeutic RF energy to the airways. 

The Alair Catheter is made up of: 

1 ) an electrical cable that connects to the Alair RF Controller 

2) a handle that is used to control the deployment of the electrode basket 

3) the catheter shaft which is inserted through the working channel of a 
bronchoscope, and 

4) an electrode basket at the distal tip of the catheter 

The electrode basket has four stainless steel wire legs. Each leg is insulated with 
polyester heat shrink, leaving a 5 mm long exposed area at the center of the leg that is 
the active electrode, or energy delivering region. Visual contrast between the insulation 
and the exposed active electrode provides visual feedback to the user during 
bronchoscopy. 

4.1.2 Alair RF Controller 

The Alair RF Controller (Figure 3) provides temperature-controlled delivery of RF energy 
to the Catheter. RF technology has a long history of safe use for medical purposes. 
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The Alair RF Controller: 

1 ) is reusable and provided non-sterile 

2) delivers low-power (18 watts maximum), temperature-controlled RF energy to 
the airway at a treatment setting of 65*'C for duration of 10 seconds 

3) automatically limits the energy delivered in any activation to a maximum of 
120 joules 

4) includes safety algorithms that automatically shut off the RF Controller output 
in the event that atypical energy delivery is detected 

5) incorporates hardware and software that limit current, voltage, power and 
temperature at any time during an activation, as well as the total energy 
administered during each activation 

Numerous features have been incorporated into the design of the RF Controller and 
Alair Catheter to minimize the chance of unintended over-treatment. These features 
have been developed and tested through extensive pre-clinical studies. 

4.1.3 Accessories 

The Alair System has two accessories: a footswitch and patient return electrode (Figure 
3). The footswitch assembly, which is provided with the RF Controller, comprises a 
commercially available footswitch. cable, and connector. It connects to the RF Controller 
front panel and is used to initiate the RF energy delivery. The patient return electrode is 
a standard, commercially available patient return electrode, which is used to complete 
the current path to the RF Controller. 
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5,0 Overview of the Bronchial Thermoplasty Procedure with the Alair System 

5.1 Bronchial Thermoplasty for the Treatment of Severe Asthma 

The development of bronchial thermoplasty for the treatment of severe asthma is based 
on the knowledge that the airway smooth muscle (ASM) plays a key role, negative in 
nature/in the manifestation of many of the symptoms of asthma. 

5.2 Role of Airway Smooth Muscle 

Airway smooth muscle is located within the walls of ainways in the lung. An increase in 
the amount of ainA^ay smooth muscle in the lungs of patients with asthma has been 
demonstrated (An, 2007). This increased airway smooth muscle mass has the potential 
to increase airway responsiveness and bronchoconstriction in response to external 
stimuli, such as dust, allergens, cold air or stress, and cause aisthma symptoms (An 
2007). The excessive and inappropriate constriction of ainway smooth muscle is 
recognized as a predominant feature of asthma, and therefore makes the airway smooth 
muscle a key target for pharmacotherapy. 

Although current therapeutic regimens have been reasonably successful in controlling 
inflammation and contraction of aioA^ay smooth muscle in the majority of patients with 
asthma, a small proportion of patients with severe persistent asthma continue to suffer 
from excessive bronchoconstriction which is an integral part of an asthma "attack" 
(exacerbation). Therefore, it was theorized that a reduction of ASM would reduce the 
ability of the ainways to narrow in response to a trigger, thereby providing a therapeutic 
benefit for patients with severe asthma (Figure 5). 

Figure 5: Airway Smooth Muscle in Normal and Asthmatic Ainwavs 
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Bronchial thermoplasty, a bronchoscopic procedure performed using the Alair System 
that delivers controlled radiofrequency energy to the ainway walls, was proposed as a 
method of reducing the amount of airway smooth muscle. In considering this approach it 
is important to note that thei^e is no known disease entity or physiological deficit 
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associated with loss of airway smooth muscle (Seow et al, 2001). Beyond the negative 
role of airway smooth muscle in causing bronchoconstriction in asthma, there remains 
an absence of scientific evidence to support a significant positive functional role for its 
presence in the lung (Cox et al. 2004). A number of potential functions of airway smooth 
muscle have been discussed, with the conclusion that none of these potential functions 
are essential to normal lung physiology (Mitzner et al, 2004). Nevertheless, it is 
important to note that bronchial thermoplasty with the Alair System is designed to 
reduce, but not altogether eliminate airway smooth muscle. The benefits of this ASM 
reduction have been confirmed in both preclinical testing and clinical studies of the Alair 
System. 

5.3 Description of the Bronchial Thermoplasty Procedure 

The bronchial thermoplasty procedure with the Alair System involves the delivery of 
controlled RF energy to the airway walls as a method for reducing the amount of ASM. 
The Alair System is designed for treatment of the ainways distal to the mainstem bronchi 
down to aiVways of ^ 3 mm in diameter. These airways normally represent about 80% of 
the total aloNay resistance in humans (West JB. ed., Respiratory Physiology, 2000). 

Bronchial thermoplasty with the Alair System is a bronchoscopic procedure performed in 
a bronchoscopy suite as an outpatient procedure. To perform bronchial thermoplasty, 
standard moderate sedation and monitoring procedures as used for therapeutic 
bronchoscopies are utilized, following institutional guidelines. The procedure is 
performed as follows; 

• The patient is appropriately prepped and placed under moderate sedation 
(formeriy referred to as "conscious sedation"; standard sedation and monitoring 
protocols as for therapeutic bronchoscopy); 

• A standard commercially available flexible bronchoscope is introduced into the 
bronchial tree (nasal or oral route), and the Alair Catheter is introduced into the 
ainways through the working channel of the bronchoscope. 

• The bronchoscope is then navigated to the first target treatment site, typically the 
most distal airway in the targeted lobe. 

• Once the Catheter is positioned at the desired location in the airway, the 
electrode array at the tip of the Catheter is expanded to contact the airway wall, 
and the bronchoscopist activates the RF Controller to deliver RF energy to the 
tissue. 

• The RF Controller delivers low-power, temperature-controlled RF energy to the 
airway, and terminates the energy delivery upon completion, 

• Energy delivery during activation of the Catheter is controlled to a temperature of 
es^'C (149**F), a mild temperature sufficient to coagulate tissue without the 
charring or vaporization commonly seen in electrocautery. As a reference, the 
therapy temperature is 25X (77T) lower than that of a hot cup of coffee, which 
is about 90°C(194T). 
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• The temperature set point, power limit, and delivery time are configured in the RF 
Controller software, and are not user adjustable. 

• A single activation of the Catheter delivers RF energy over a distance of 5 mm 
(the length of the exposed electrodes within the electrode anray). Audible and 
visual cues from the RF Controller signify proper delivery of RF energy. The 
complete treatment of a given airway requires delivery of RF energy along the 
entire accessible length of the airway via multiple adjacent activations. 

• After each activation the Catheter is repositioned and subsequent activations are 
performed contiguously. This technique \s used in all accessible ainA^ays distal to 
the mainstem bronchi and ^ 3 mm in diameter The Catheter is deployed from 
the distal to the proximal end of the airway being treated. This process is 
repeated in all airways that are accessible and planned for that bronchoscopy 
session. 

• Following the procedure, the patient is monitored as in other routine 
bronchoscopy procedures. The patient is discharged to home following return of 
lung function (FEVi) to a clinically acceptable level. 

Bronchial thermoplasty is currently staged in 3 treatment sessions with a different region 
of the lung being treated during each session (one lower lobe in session 1; the second 
lower lobe in session 2; and both upper lobes in session 3). Treatment sessions are 
routinely scheduled at least 3 weeks apart. 



5.4 Safety of Bronchoscopy in Patients with Asthma 

Bronchial thermoplasty with the Alair System is performed bronchoscopically. The 
number and complexity of diagnostic and therapeutic procedures that can be performed 
bronchoscopically are increasing. Cun^ently, over 500,000 therapeutic and diagnostic 
bronchoscopies are done each year in the United States. Bronchoscopy is a standard 
component of pulmonology training programs, with guidelines established by the 
American College of Chest Physicians: Guidelines on Interventional Pulmonary 
Procedures (Ernst 2003). 

Bronchoscopy (both single and repeated) is a well-established procedure in the 
pulmonary community, and is routinely performed on patients with asthma. Examples of 
bronchoscopy procedures routinely performed are removal of mucus plugs, 
bronchoalveolar lavage (BAL) to collect cells and other substances of research interest 
from the lavage fluid obtained, segmental allergen challenge to understand the 
pathogenesis of allergen-driven airway inflammation, bronchial biopsy to study the 
morphology of asthmatic airways, and bronchial brushing to collect cells for in vitro study 
and histology. The use of bronchoscopy procedures in asthma patients is well 
established. 
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Potential bronchoscppy-related adverse events are well understood and manageable 
(Jarjbur et al, 1998, Moore et al, 2005). Typical adverse events associated with 
bronchoscopy in patients with asthma (Elston et al, 2004) include: 



• Bronchospasm (during & post-bronchoscopy) 

• Worsening Asthma 

• Shortness of breath 

• Fever/influenza-like illness 

• Pleuritic or non-specific chest pain 

• Bleeding (blood-tinged sputum) 

• Atelectasis 



A review of more than 200 published articles by a National Institutes of Health panel in 
1991 concluded that, extensive scientific data have accumulated that document that 
diagnostic bronchoscopy procedures can be performed safely to study the 
tracheobronchial tree of subjects with asthma and individuals with other obstructive 
pulmonary diseases (Bleecker et al, 1991). 

5.5 Safety of Radiofrequency Energy in Medical Applications 

Since its initial use in the operating room in 1926, radiofrequency (RF) energy has been 
widely used in medical and cosmetic applications. Its use through various medical 
devices and procedures has demonstrated its consistency, efficacy and safety. 
Applications of RF energy are used to heat, coagulate, and ablate tissue by controlling 
RF current density through optimization of output power and electrode size. Some 
current, safe medical applications of RF energy using, devices cleared/approved by the 
US Food and Drug Administration include: 

• Enlarged Prostate - to precisely reduce bulked tissue 

• Liver Cancer - to reduce cancers 

• Obstructive Sleep Apnea - to reduce the volume of the tongue 

• Snoring - to reduce volume of soft tissue in and beneath of the palate 

• Atrial Fibrillation - to modify conduction pathways 

• Vision Correction - to reshape the cornea and correct vision 

• Tightening Loose Joints - shrinking collagen to create a tighter joint 

• Cosmetic Surgery - to tighten and conform skin 

The output power delivered by the Alair System is on the lower end of the spectrum for 
currently used medical devices/systems. 
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6.0 Preclinical Evaluations of the Alair System 

The preclinical proof of principle for the Alair System was established in 4 animal 
studies, including a randomized, sham-controlled study that followed dogs to 2 years 
post-treatment. A total of 35 dogs have undergone treatment with the Alair System, with 
long-term follow-up out to a maximum of 3 years. 

A summary of these preclinical animal studies is provided in Table 1 . Studies are listed 
from the most recent to the earliest. 



Table 1: Preclinical Animal Studies with the Alair System 



Study 


Lonaest 
Follow 
Uq 


DescriDtion of Studv 


QT-00334 
30 dogs 


2 

Years 


Randomized, blinded sham-controllpri ^tnHv with 9 v^ar 
follow-up designed in collaboration with FDA. 

Evaluated the long-term safety of the Alair System in 15 Alair 
treated dogs at 65X compared to 15 sham control dogs. 


QT-00090 
6 dogs 


2.5 
Years 


Evaluated the safety of the Alair System in 6 dogs at 65*^0 
(ancillary study) 


QT-00075 
12 dogs 


3 

Years 


Dose ranging study which evaluated the safety and effectiveness 
of the Alair System in 12 dogs at 55°C, 65X, and 75°C. 

(same test conditions as QT-00045) 


QT-00045 
2 dogs 


1 

Year 


Dose ranging study which evaluated the safety and effectiveness 
of the Alair System in 2 dogs at 55*'C, 65X, and ZS'^C. 

(same test conditions as QT-00075) 



Collectively, the results from these studies provided the data needed to establish the 
treatment parameters and demonstrated that the procedure is well tolerated, and that 
the reduction in the airway smooth muscle is maintained to 3 years. 

6.1 Treatment Parameters 

The treatment parameters established as a result of these pre-clinical studies are: 

• Treatment temperature = 65^C 

• Treatment durations = 10 seconds 

• Maximum power = 18 Watts 

These treatment parameters were used in all human clinical studies. 
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Appendix 3 



■J 



FDA Due Diligence Log for Patent Extension 
24 September 2004 to Present 



Date 


Item 


Notes 


24 September 2004 


Conversation with N. 
Ogden of FDA 


Discussion about bronchial 
thermoplasty workshop 


27 September 2004 


Letter to N. Ogden of FDA 


Prono^al for hrnnrhial thprmnnlactw 

workshop. Also sent via e-mail. 


28 September 2004 


E-mail from C Witten of 
FDA 


SuPffP<*tinn that hrnnrhial 

oo ^ Liioi. uiuifdiiai 

thermoplasty workshop be part of 
public workshop 


28 September 2004 


E-mail to C. Witten of FDA 


Request to keep bronchial 
thermoplasty workshop 
confidential 


28 September 2004 


E-mail from M. Provost of 
FDA 


Request that workshop take one 
hour instead of two 


29 September 2004 


E-mail to M. Provost of FDA 


Agreement to restrict workshop to 
one hour, discussion of topics 


8 November 2004 


Preparatory material for 19 
November 2004 workshop 


Sent to S. Brown of FDA 


19 November 2004 


Bronchial thermoplasty 
workshop at FDA 




30 November 2004 


E-mail to S. Brown of FDA 


Proposal to send list of questions 
with background information 


1 December 2004 


E-mail from S. Brown of 
FDA 


Recommendation to send list of 
questions with protocol 


7 December 2004 


Request for Pre-IDE 
meeting 




20 December 2004 


Discussion with S, Brown of 
FDA 


Assignment of Pre-IDE number 
1040548. Discussion of scheduling 


4 Januai7 2005 


Pre-IDE 1040548 


Original submission 


6 January 2005 


E-mail from H. Lerner of 
FDA 


Receipt of Pre-IDE 1040548. 


6 January 2005 


E-mail to H. Lerner of FDA 


"Guided tour'' of Pre-IDE 1040548 



Date 


Item 


Notes 


26 January 2005 


Letter to C. Witten of FDA 


Additional information for Pre-IDE 
1040548. Also sent via e-mail. 


1 February 2005 


E-mail to 5. Brown of FDA 


Question regarding inclusion of Pre- 
IDE material in IDE submission 


2 February 2005 


E-mail from S. Brown of 
FDA 


Response that it is acceptable to 
reference Pre-IDE in IDE 


6 February 2005 


E-mail to N. Ogden of FDA 


Request to get FDA questions and 
comments prior to medical advisors 
meeting February 8 


6 February 2005 


Letter to N. Ogden of FDA 


Pre-IDE meeting participant list 


7 February 2005 


E-mail from C. Herzogof 
FDA 


FDA comments on Pre-IDE 


14 February 2005 


Pre-IDE meeting 




18 February 2005 


E-mail to C Herzog of FDA 


Question regarding number of IDE 
copies and drugs with AQLQor 
symptom-free day claims 


18 February 2005 


E-mail from C. Herzog of 
FDA 


Response regarding drug with 
AQLQ mentioned in labeling 


25 February 2005 


E-mail to S. Brown of FDA 


Question regarding number of IDE 
copies 


25 February 2005 


E-mail from S. Brown of 
FDA 


Response regarding number of IDE 
copies 


19 April 2005 


E-mail to N. Ogden of FDA 


Provision of CVs for statisticians 


22 April 2005 


IDE application 


Originalsubmission 


27 April 2005 


E-mail to N. Ogden of FDA 


Notification that IDE application 
had been sent 


28 April 2005 


IDE application receipt 
letter from FDA 


Assigned IDE number G050082, 
dated 22 April 2005 and received 28 
April zUUd. 


6 May 2005 


IDE G050082/A001 


CONCEPT Trial publication and 
letters from Drs. Fitzgerald and 
Boulet 



Date 


Item 


Notes 


9 May 2005 


E-mail from N. Ogden of 
FDA 


Confirmation of receipt of AOOl 


May 2005 


E-mail to N. Ogden of FDA 


Request for feedback May 27 


26 Mav 2005 


i_ iiiaii wj n. i_ciiici iL/M 


L/ibLUbblUn UT nljM MUQy Sdieiy 

profile 


27 Mav 2005 

^/ iviciy 4^\j\j<j 


letter from FDA 




2 June 2005 


E-mail to H. Lerner of FDA 


Draft letter responding to IDE 

uibdppruvdi icllcr 


10 June 200S 


F-mail tn M f^^nHs nf FPiA 
u iiidii kkj ivi. Jaiiud ui iL/ZA 


rxequesi to postpone review leam 
meeting until full response to IDE 
disapproval letter has been sent 


20 June 2005 


IDE G050082/A002 


Response to IDE disapproval letter 


18 July 2005 


Conversation with D.B. 
Tillman of FDA 


Face-to-face discussion between G. 
French and D.B. Tillman in San 
L/iego duoui ueveiopment ana rUA 
review history 


21 July 2005 


IDE G05P082 conditional 

Oy/yjwjy/ai icLici 




2 Aueust 2005 


F-mail tn N OpHpn nf FDA 


agenda for conditional approval 
response 


4 August 2005 


Teleconference with FDA 


Discussed changes to the AIR2 Trial 


5 Aueust 2005 


IDE G050082/S001 


rvcopuiloc Wj LUilUILIUridl dpprOVdl 

letter 


10 Aueust 2005 


F-mail frnm M l;4nH;) nf 
FDA 


C nnfirmatinn nf ror^oint rtf ir^P 

G050082/S001 


8 Seotember 2005 


IDE G050082/S001 
conditional approval letter 




12 September 2005 


E-mail to N. Ogden and M. 
Janda of FDA 


Request for extension for response 
to conditional approval letter 


2 November 2005 


DE G050082/S002 


Part 11 compliance letter for 
Asthmatx and users of EDC/ePro 
systems 



Date 


Item 


Notes 


/ iMovemDer zUub 


IDE G050082/S003 


Response to conditional approval 
letter 


lu NovemDer zuub 


E-mail to M. Janda of FDA 


Detail of changes from Rev. 2 to 
Rev. 3 of AIR2 Trial protocol 


14 November 2p05 


IDE G050082/S004 


5-Day Notice of Change to IDE 
G050082 


20 November 2005 


E-mail to N. Ogden of FDA 


Request to remove initial cap on 
number of U.S. institutions 


21 November 2005 


E-mail from N. Ogden of 
FDA 


Response regarding institution cap, 
requesting it be proposed in 
supplement 


28 November 2005 


IDE G050082/S005 


Request to lift initial cap on number 
of U.S. institutions from 10 to 20 


29 November 2005 


E-mail.to M. Janda of FDA 


Summary of submitted IDE 
supplements and requests for Doc 
Center check-in dates 


zy iMovember zoob 


IDE G050082/S003 
approval letter 




30 November 2005 


E-mail from M. Janda of 
FDA 


Response with due dates of IDE 
supplement reviews 


5 December 2005 


IDE G050082/S005 
approval letter 


Approval to lift initial cap on 
number of U.S.S institutions to 20 


8 December 2005 


E-mail to M. Janda of FDA 


Provision of RF Controller safety 
features and design verification 
testing tables from 5-Day Notice 


13 December 2005 


Conversation with M. Janda 
of FDA 


Verbal approval of IDE 
G050082/S004 


19 December 2005 


DE G050082/S006 


Phase 1 report 


zi uecemoer zuub 


Dt G05008Z/S007 


Minor changes to AIR2 Trial 
protocol 


10 January 2006 


Conversation with M. Janda 
of FDA 


Verbal approval of IDE 
G050082/S007 


16 January 2006 


DE G050082/S008 


Current investigator list 



Date 


Item 


Notes 


lu reDruary zuub 


IDE G05008z/S009 


Additional clinical analysis to 
support expansion of AIR2 Trial 


z iviarcn zuud 


Export permit request 


For export to Brazil under IDE 
G050082 


15 March 2006 


IDE G050082/S009 
approval letter 




zz iviarcn zuuo 


IDh bOb008z/5010 


Request for increase in number of 
US subjects and number of treating 
US centers 


27 March 2006 


Export permit approval 




zo Marcn zUUb 


E-mail to M. Janda of FDA 


Request for IDE G050082/S010 
review due date 


zy Iviarcn zuuo 


E-mail from M. Janda of 
FDA 


Response with 22 April 2006 due 
date for SOlO 


zi April zuuo 


IDE G05008z/S010 
conditional approval 


On condition of providing interim 
analysis reports 


D June zUUd 


IDE G05008z/S011 


Agreement to submit interim 
reports 


^ lima "^nnc 
o June ZUUD 


lUt oUdUUoz/501z 


Minor changes to AIR2 Trial 
protocol 


Zo JUnt; ZUUD 


Conversation with M. Janda 
of FDA 


Verbal approval of IDE 
G050082/S012 


3 July 2006 


IDE G050082/S011 
conditional approval 




19 July 2006 


IDE G050082/S013 


AIR2 Trial progress report 


3 August 2006 


IDE G050082/S014 


Agreement to submit interim 
reports on FDA-requested schedule 


14 August 2006 


Conversation with M. Janda 
of FDA 


Notification that S014 was 

dUctjUdlc diiU CApaiiMun OT pdlieniS 

and centers was approved 


15 December 2006 


DE G050082/S015 


Minor changes to AIR2 Trial 
protocol 





Item 


Notes 


9 January 2007 


E-mail to M. Janda of FDA 


Response to FDA request for 
additional information regarding 
S015 


12 January 2007 


E-mail from M. Janda of 
FDA 


Approval of IDE G050082/S015 


17 January 2007 


IDE G050082/S016 


Current investigator list 


£.j jdnudry 


Lonversation witn M. Janda 
of FDA 


Approval of IDE G05082/S016 


jdiiudry zuu/ 


t-maii lo M. Janda ot hDA 


Notification of intent to file a 
Modular PMA 


^0 f:>niiar\/ 9007 
OU JdilUdi y Z.\J\J / 


t-maii irom ivi. janaa or 
FDA 


Agreement that Modular PMA 
process would be ideal 


1^ Fohriiarx/ 9007 


t-maii to IVI. janaa ot rUA 


Request for discussion of Continued 
Access protocol 


21 February 2007 


Conversation with iVl. Janda 
of FDA 


Discussion of Continued Access 
protocol 


20 March 2007 


IDE G050082/S017 


Request for Continued Access Trial 


71 Marrh 7007 

Z.X IVIdlCll £.\J\J / 


c-maii lo iM. ugoen ot rUA 


Notification of impending arrival of 
S017 


22 Marrh 2007 


iPiF r;oR005i7/<;oi R 


3-uay Notice ot Change to AIR2 
Trial 


20 Anril 2007 


IPiF (^Ot;OR7/C01 7 

conditional approval letter 




21 Anril 2007 


v^uiivci ddiiUfi wiin IVI, jdnud 
of FDA 


veroai approval ot lUb 
G050082/S018 


1 June 2007 


IDF r;o*^ooR7/<;oiQ 


nequesi Tor extension to respond to 
S017 conditional approval letter 


1 liinp 2007 

/ Julie £JiJ\j 1 


uonversdiion wiin ivi. janoa 
of FDA 


veroai approval otS019 (request 
for extension) 


18 July 2007 


IDEG050082/S020 


RpSDOn^P to ^01 7 rnnrlitinnal 

approval letter 


24 July 2007 


E-mail to M. Janda of FDA 


Notification that annual progress 
report will be delayed 



Date 


Item 


Notes 


27 July 2007 


E-mail from M. Janda of 
FDA 


Response that annual progress 
report delay is acceptable 


31 July 2007 


PMA Module 1 


Original submission 


2 August 2007 


E-mail to M. Janda of FDA 


Request on status of feedback from 
Dr. Shure regarding AIRS Continued 
Access study 


z August 200/ 


E-mail from M. Janda of 
FDA 


Response that Dr. Shure was not 
prepared to provide any advanced 
comments 


2 August 2007 


IDE G050082/S021 


Annual Progress Report. 


2 August 2007 


Module 1 receipt letter 
from FDA 


Assigned PMA Module Number 
M070003/M001, dated 31 July 
2007 and received 2 August 2007. 


6 August 2007 


E-mail to M. Janda of FDA 


Notification that Module 1 had 
been sent to and received by FDA 
Document Mail Center, and that 
the design presented in Module 1 
includes minor changes 
incorporated since the conduct of 
AIR2 under IDE 050082. 


7 August 2007 


E-mail to M. Janda of FDA 


Notification that G050082/S021 
had been sent to and received by 
FDA Document Mail Center. 


16 August 2007 


IDE G050082/S020 
conditional approval letter 




20 August 2007 


E-mail from M, Janda of 
FDA 


Notification that IDE G050082/S020 
was conditionally approved 16 
August 2007 


21 August 2007 


Conversation with M. Janda 
of FDA 


Discussed Module 1, which he 
hadn't looked at yet, and AIRS 
Continued Access Study, especially 
regaraing enroiimeni cap ana 
efficacy data collection. 


28 August 2007 


DE G050082/S022 


Response to G050082/S020 
conditional approval letter 



Date 


Item 


Notes 


25 September 2007 


Conversation with M. Janda 
of FDA 


Discussed Module 1, including 
software level of concern, and 
timing and content of Modules 2 
and 3. 


28 September 2007 


IDE G050082/S022 
approval letter 


Approval for AIR3 Continued Access 
Registry. 


1 Ortnhor 9007 


D^/IA l<Ar\Aii\es O 

rIVIM IVIOQUie / 

■ 1_ 


Original submission 


3 October 2007 


Module 2 receipt letter ' 
rrom rUM 


Assigned PMA Module Number 
M070003/M002, dated 2 October 
2007 and received 3 October 2007. 


5 October 2007 


IDEG050082/S023 


5-Day Notice of Change for ATS 2- 
5X3 (Gen B"). 


24 October 2007 


E-mail to M. Janda of FDA 


Suggestion that software level of 
concern remain ''Moderate" and 
provision of information on 
comparable devices classified as 
"Moderate/' 


25 October 2007 


PMA Module 1 Amendment 
1 


Provision of sterilization validation 
protocol, accelerated aging report, 
and information on heat shrink 
design change 


26 October 2007 


Module 1 Amendment 1 
receipt letter from FDA 


Assigned PMA Module Number 
M070003/M001/A001, dated 25 
October 2007 and received 26 
October 2007. 


7 November 2007 


Voice mail from M. Janda of 
FDA 


Notification that FDA had converted 
IDE G050082/S023 from a 5-Day 
notice to a traditional 30-day 
supplement. 


8 November 2007 


Conversation with M. Janda 
of FDA 


Notification that letter for Module 1 
should be received in the next 
week, and that pulmonary device 
review was shifting to the 
Anesthesiology and Respiratory 
Devices branch in CDRH. 



Date 


Item 


Notes 


8 November 2007 


IDE G050082/S023 
Qisdpprovdi leiier irom rUA 


AIR3 Continued Access Registry 
protocol. 


11 November 2007 


E-mail to M. Janda of FDA 


Request for time to talk about IDE 
feedback and inquiry on when 
Module 1 letter would be received. 


1 ^ Nnvpmhpr '?f)C)l 


C-illdll llUiil IVi, JdnUd OT 

FDA 


Electronic copy of Module 1 letter. 


1^ Mnv/Pmhpr 9007 


iviouuic 1 aeTiciencies leiier 
from FDA 






Conversation with M. Janda 
of FDA 


Discussion of some items from 
Module 1 deficiencies letter. 


^ PloromKor 9007 


inp ^^OQOOQ9 /cno/i 


Response to S023 disapproval letter 
from FDA. 


fk nprpmhpr 7007 


IPiP r;0<^00Q9 /C09/I ra/^Aln-l- 

luc vjuduuoz/ouzh- receipt 
letter from FDA 




18 December 2007 


E-mail to M. Janda of FDA 


Provision of planned responses to 
Moauie 1 deTiciencies letter. 


18 December 2007 


Voice mail from M. Janda of 
FDA 


Request for more information 
regarding design change to coil 
oescriDea in lUt (j0500o2/5024 


20 December 2007 


IDE G050082/S025 


Second response to IDE 
bUb(JUo2/b0z3 disapproval letter 
from FDA. 


91 npromhor 9007 


PkP <^OQ005J9 /C09Q r£\r-Ck\v\^ 

uz, vjuduuoz/^uzd receipt 
etter from FDA 




4 January 2008 


DE G050082/S024 

Hicannrnv/al lottor "Fmrn FPiA 

UloappiWdl iCLLcl llUill iL/M 




8 January 2008 


E-mail to M. Janda of FDA 


Inquiry into review of 

r iidiiuidLiuring iniormation uy 

Office of Compliance. 


9 January 2008 


E-mail from M. Janda of 
FDA 


Notification that Modul9 2 i<; 
considered closed. 


9 January 2008 


PMA Module 1 Amendment 
2 


Response to Module 1 deficiencies 
letter. 



Date 


Item 


Notes 


10 January 2008 


Module 1 Amendment 2 
receipt letter from FDA 


Assigned PMA Module Number 
M070003/M001/A002, dated 9 
January 2008 and received 10 
January 2008. 


10 January 2008 


Address change notification 
letter to rUA tor pma 




10 January 2008 


Address change notification 
letter to FDA for IDE 

oUDUUoZ 




11 January 2008 


Address change notification 
\r\y/\f\) receipt letter trom 
FDA 


Assigned PMA Shell Number 
M070003/A001; dated 10 January 
2008 and received 11 January 2008. 


11 January 2008 


Module 2 closure letter 
Trom rUA 




14. \!inii^r\/ 900^ 
d.*T jciiiuciiy ^v/UO 


Aoaress cnange notitication 
(IDE) receipt letter from 
FDA 


Assigned number G050082/S026. 


22 January 2008 


DE G050082/S027 


AIR2 First Interim Analysis 


23 January 2008 


DE G050082/S028 


AIR2 investigator list update 


jaiiucii y 4^\j\jo 


uc ouDuuoz/ou// receipt 
etter from FDA 




24 January 2008 


DE G050082/S028 receipt 
etter from FDA 




4 February 2008 


Conversation with iVi. Janda 
of FDA 


Discussion of PMA Module 1 
Amendment 2 review timeline and 
responsibility, and IDE supplements 
S027 and S028. 


6 March 2008 


--mail trt IV/I lanrl^ Cr\A 
C-fildll lU IVI. JdnUd OT rUA 


Notification of plan to submit 
Module 3 in December 2008. 


7 March 2008 


Module 1 closure letter 
from FDA 




13 March 2008 


PMA Shell Amendment 
etter to FDA 


Formal notification of plan to 
submit Module 3 in December 
2008. 





Item 


Notes 


14 March 2008 


PMA Shell Amendment 
receipt letter from FDA 


Assigned PMA Shell Number 
M070003/A002, dated 13 March 
2008 and received 14 March 2008. 


20 March 2008 


E-mail to M. Husband of 

r LIr\ 


Comment on necessary 
pulmonologist expertise for 
advisory panel. 


24 March 2008 

IVIvll ^1 1 ^ Www 


c-iiidii irum ivi, nusudno or 
FDA 


Acknowledgement from M. 
Husband. 






Letter regarding AIR2 First Interim 
Analysis 


3 April 2008 


E-mail to M. Husband of 

rUA 


Proposal of date and agenda for 
educational meeting 


8 April 2008 


E-mail from C. Kerns of FDA 


Acknowledgement of 3 April e-mail 
to M, Husband, working on 
arranging meeting 


8 April 2008 


IDE G050082/S029 receipt 
letter from FDA 




9 April 2008 


E-mail to M. Janda of FDA 


Notification that sterilization 
validation report will be submitted 
in August 2008, last pending item 
for closure of AIR3 Continued 
Access Registry protocol under IDE. 


10 Aoril 2008 


c-mdM irom IVI. janaa OT 
FDA 


Acknowledgement of 9 April 2008 
e-mail. 


16 April 2008 


E-mail from C. Kerns of FDA 


Proposal of new date for 
educational meeting 


16 April 2008 


E-mail to C. Kerns of FDA 


Response to proposal of new date 


21 April 2008 


--mail from l^ornc PP^A 
t iiioii iiLiill V*. UI rL'M 


Response regarding scheduling for 
educational meeting 


21 April 2008 


E-mail to C. Kerns of FDA 


^roDOsal of new date for 
educational meeting 


22 April 2008 


E-mail from C. Kerns of FDA 


Acceptance of June 13 for 
education meeting 



Date 


Item 


Notes 


9 Mav 2008 




Letter regarding AiR2 Secondary 
Interim Analysis 


12 Mav 2008 


luc ouduuoz/oUjU receipt 
letter from FDA 




28 May 2008 


Conversation with C. Kerns 

nf PDA 


Status of IDE supplement regarding 
statistical question 


3 June 2008 


Educational meeting 
pdCKdge sent lo jvi. 
Husband 




3 June 2008 


Q-rridii lo c ixerns OT rUA 


Inquiry into status of IDE 
supplement 


4 Junp 2008 


c-maii irom i-. i\erns or rUA 


Response that supplement had 
been sent forward to management 


6 June 2008 


IDE G050082/S030 
approval lexier rrom rUA 




13 June 2008 


inTormaiionai meeting witn 
FDA 


Introduction of the Alair System to 
Anesthesiology and Respiratory 
branch 


24 June 2008 


IDE G050082/S031 


Sterilization validation report 


17 Julv 2008 


approval from FDA 




29 Julv 2008 


IDF G050082/S0^7 
approval from FDA 




29 July 2008 


IDE G050082/S033 
approval from FDA 




19 August 2008 


IDE G050082/S034 


Annual progress report 


20 August 2008 


IDE G050082/S034 receipt 
etter from FDA 




16 September 2008 


Expedited review request 




23 September 2008 


Conversation with C. Kerns 
of FDA 


Confirmation that exnedited rpvipw 
request was received 


23 September 2008 


E-mail to C. Kerns of FDA 


Provision of expedited review 
guidelines 



Date 


Item 




30 September 2008 


E-mail to C. Kerns of FDA 


Notification that Module 3 will be 
filed within 30 dav<; to pn;)hlp PMAI 
scheduling 


2 October 2008 


E-mail to C. Kerns of FDA 


ProDOsal of dates for Prp-PMA 
meeting 


2 October 2008 


E-mail to C. Kerns of FDA 


PrODOSal of rPvispH HatPQ fnr Pro- 

PMA meeting 


7 October 2008 


E-mail to C. Kerns of FDA 


Phprkinp nn ctatiic nf Pro.P^/IA 

meeting scheduling 


8 October 2008 


E-mail from C. Kerns of FDA 


ArranppiTipnt of ^ l\lo\/omhor "fnr 

Pre-PMA meeting 


8 October 2008 


E-mail to C Kerns of FDA 


RpnuPSt for 7 hours for Prp-PMA 

meeting 


8 October 2008 


E-mail from C. Kerns of FDA 


Agreement for 7 hours for Prp-PMA 
meeting 


8 October 2008 


E-mail to C Kerns of FDA 


Request for list of FDA's attendees 
for Pre-PMA mpptina 


14 October 2008 


Conversation with C. Kerns 
of FDA 


Update on expedited review 
orocess mpptine 7K\\^x\A7Kt\cc> FDA 
personnel, stability protocol 


17 October 2008 


Approval letter for 
expedited review 




28 October 2008 


E-mail to C Kerns of FDA 


Minutes from 13 Junp 700?? 
meeting 


3 November 2008 


Letter to C. Kerns of FDA 


Attendees, biographies, and slides 
for Pre-PMA meeting 


26 November 2008 


E-mail from C. Kerns of FDA 


Feedback from Pre-PMA meeting 


29 December 2008 


PMA Module 3 


Original submission 


30 December 2008 


Module 3 receipt letter 
from FDA 


From ENT division 


31 December 2008 


Module 3 receipt letter 
Tom FDA 


From Anesthesiology division 



Date 


Item 


Notes 


5 January 2009 


Letter to C Kerns of FDA 


PMA review checklist 
{P080032/A001) 


6 January 2009 


Conversation with G. 
Michaud of FDA 


Reviewer assignment (Michael 
Ryan) and request for FDA schedule 

and nianninff for Haw-inn anri nanof 

meetings 


7 January 2009 


P080032/A001 receipt 
letter from FDA 


From Anesthesiology division 


9 January 2009 


E-mail from M. Ryan of FDA 


Introduction from new reviewer 

and nnfirp nf PIV/IA niimhor 

assignment (P080032) 


12 January 2009 


E-mail to G. Michaud of 
FDA 


Request for dates and schedules 


15 January 2009 


E-mail from M. Ryan of FDA 


Request for statistics information, 
iu.udLiuM ui icLuruby diiQ Gxira naro 
copy 


16 January 2009 


E-mail to M Rvan of FDA 


rvcopuiioc 1 c., dLdlloliLb Tilco/ lOCallOn 

of records, and extra hard copy 


20 January 2009 


E-mail to M Rvan of FDA 


Nntirp of Hiinlirato IV/lnHiilo ^ 

receipt letters 


21 January 2009 


E-mail to M, Ryan of FDA 


Question re: to which branch we 

should ^end IDF ^unnlpmpnt^ 


21 January 2009 


E-mail from M. Ryan of FDA 


Response that IDE supplements 

should hp ^pnt tn Anpcthpcinlrkaw JJi 

Respiratory branch 


22 January 2009 


Conversation with L 
Rodriguez of FDA 


BIMO In^nprtion ^rhpdiilina for 

Santa Casa 


26 January 2009 


Letter to M. Ryan of FDA 


AIR2 Trial Invp^tipator/^itp Data ^Pt 
CDs 


28 January 2009 


E-mail from L. Rodriguez of 
FDA 


BIMO inspection announcement for 
Santa Casa 


28 January 2009 


E-mail to L. Rodriguez.of 
FDA 


Response re: Santa Casa BIMO 
inspection scheduling 



Date 


Item 


Notes 


29 January 2009 


E-mail from L Rodriguez of 
FDA 


Response re: Santa Casa BIMO 
inspection scheduling 


29 January 2009 


E-mail to L Rodriguez of 
FDA 


Response re: Santa Casa BIMO 
inspection scheduling 


30 January 2009 


E-mail to M. Ryan of FDA 


Question re: 2/5 panel meeting 


30 January 2009 


E-mail from M. Ryan of FDA 


Response re: 2/5 panel meeting 


3 February 2009 


P080032/A002 


ClinicalTrials.gov certification (Form 
FDA 3674) 


3 February 2009 


E-mail to L. Rodriguez of 
FDA 


Hotel information for Santa Casa 
BIMO inspection 


3 February 2009 


Letter from 0. Barry of FDA 


BIMO inspection announcement for 
Laval 


4 February 2009 


P080032/A002 receipt 
letter 




4 February 2009 


E-mail from L Rodriguez of 
FDA 


Response re: hotels for Santa Casa 
BIMO inspection 


4 February 2009 


E-mail to L Rodriguez of 
FDA 


Travel arrangements for Santa Casa 
BIMO inspection 


5 February 2009 


E-mail to M. Ryan of FDA 


Inspection status update 


6 February 2009 


E-mail from 0. Barry of FDA 


BIMO inspection announcement for 
Laval 


9 February 2009 


E-mail from 0. Barry of FDA 


Question re: QSIT 


9 February 2009 


E-mail to 0. Barry of FDA 


Response re: QSIT 


lu reDruary /uuy 


E-mail to M. Ryan of FDA 


Question re: PMA filing date and 
90-day letter due date 


11 reoruary zuuy 


E-mail from M. Ryan of FDA 


Response re: PMA filing date and 
poolability question 


11 February 2009 


E-mail to M. Ryan of FDA 


Response re: poolability and phone 
call scheduling 


12 February 2009 


E-mail from M. Ryan of FDA 


Confirmation of 2/18 call 


17 February 2009 


P080032 filing decision 


Filing date: 30 December 2008 
Expedited processing 



Date 


Item 


Notes 


17 February 2009 


P080032/A003 receipt 
leiier Trom rUA 




18 February 2009 


Conversation with M. Ryan 


90-day letter timing, 100-day 
meeting, panel meeting, FDA 
management 


JLO rcui uai y ^uuz? 


c-nridii lO IVI. rvyan OT rUA 


Confirmation of April 29 vs. April 30 
panel meeting date 




t-iTidM lO IVI. Kyan ot rUA 


Notification re: overdue filing 
decision letter 


19 February 2009 


E-mail from M, Ryan of FDA 


Response re: overdue filing decision 
letter 


19 February 2009 


E-mail to M. Ryan of FDA 


Poolability amendment 


1Q PoKrii:3r\/ 9000 


L-onversation witn l. Brown 
of FDA 


Logistics for BIMO inspection at 
Santa Casa 


20 February 2009 


E-mail to L. Brown of FDA 


Santa Casa bimo inspection 
arrangements 


94 Pphriiarx/ 9000 


L-maii lO IVI. Kyan OT rUA 


Question re: timing of Panel Pack 


25 February 2009 


E-mail from M. Ryan of FDA 


Response re: timing of Panel Pack, 
update on QSIT inspection 
scheduling 


26 February 2009 


E-mail to M. Ryan of FDA 


Question re: dates of panel meeting 
and 100-day meeting 


26 February 2009 


E-mail to N, Pate! of FDA 


Question re: date of panel meeting 


2 March 2009 


E-mail from M. Ryan of FDA 


Response re: dates of panel 
meeting and lOO-day meeting 


3 March 2009 


E-mail to M. Ryan of FDA 


4/29 panel meeting scheduling 


5 March 2009 


E-mail to M, Ryan of FDA 


Update on BIMO inspection at 
Santa Casa, dates for lOO-day 
meeting and panel meeting, 
reauest for interim fppHhark nrinr 
to 90-day letter 


6 March 2009 


E-mail from M. Ryan of FDA 


Response re: dates for lOO-day 
meeting and panel meeting 



Date 


Item 


Notes 


18 March 2009 


E-mail to M. Ryan of FDA 


Update on BIMO inspection at 
LdVdi, 1 inspection at LbU, dates 
for 90-day letter, 100-day meeting, 
and panel meeting 


19 March 2009 


E-mail to M. Ryan of FDA 


Number of Panel Pack copies 


20 March 2009 


E-mail from N. Patel of FDA 


Postponement of panel meeting 


20 March 2009 


E-mail from M. Ryan of FDA 


Update on impending letter 
identifying issues to address . 


20 March 2009 


F-mail fn IV/I P\/3n Cr^A 
t. iiicfll \.KJ IVI. rVydll Ul r{Jr\ 


expectation ot yo-day letter on 
March' 27^^ and contact information 
in D, Brown's absence 


27 March 2009 


E-mail to M. Ryan of FDA 


Request re: status of 90-day letter 


30 March 2009 


E-mail to G. Michaud of 
FDA 


Notice that 90-day letter has not 
drriVcu 


31 March 2009 


E-mail from S. Runner of 
FDA 


Apology for letter delay and 
expectation that it should arrive in 
1-2 days 


31 March 2009 


Conversation with S. 
Runner of FDA 


Status of 90-day letter and panel 
meeting 


3 April 2009 


Major Deficiency Letter 




9 April 2009 


E-mail from M. Ryan of FDA 


Setting up a call to discuss 
questions and next steps 


9 April 2009 


E-mail to M. Ryan of FDA 


Response regarding setting up a call 


10 April 2009 


E-mail from M. Ryan of FDA 


Labeling questions 


10 April 2009 


E-mail to M Rvan of FDA 


rvcoputibu rcrgdruing Call ana ML|.LL( 
question clarification 


13 April 2009 


E-mail to M. Ryan of FDA 


Request for confirmation of 4/14 
call and AQLQ question clarification 


13 April 2009 


E-mail from M. Ryan of FDA 


Confirmation of 4/14 call 


14 April 2009 . 


Conversation with M. Ryan 
of FDA 


Scheduling for sterility/packaging 
call, organization, review schedule 


22 April 2009 


E-mail to M, Ryan of FDA 


Discussion topics for teleconference 



Date 


Item 


Notes 


22 April 2009 


E-mail to M. Ryan of FDA 


Request for call 


22 April 2009 


E-mail from M. Ryan of FDA 


Proposal for call time 


22 April 2009 


E-mail to M. Ryan of FDA 


Proposal for call time 


22 April 2009 


E-mail to M. Ryan of FDA 


Topics for 4/22 call 


22 April 2009 


Conversation with M. Ryan 
of FDA 


Scheduling for sterility/packaging 
call, statistics questions, 
organization, review schedule 


23 April 2009 


E-mail to M. Ryan of FDA 


Follow-up on meeting with 
sterility/packaging engineer 


24 April 2009 


E-mail from M. Ryan of FDA 


Response regarding availability of 
sterility/packaging engineer 


24 April 2009 


Letter from G. Keely of FDA 


"No response required" for Santa 
Casa BIMO inspection 


28 April 2009 


E-mail from M. Ryan of FDA 


Answers from statisticians 
regarding 4/22 questions 


28 April 2009 


E-mail from M. Ryan of FDA 


Scheduling of sterility/packaging 
discussion 


du April zouy 


E-mail from M. Ryan of FDA 


Confirmation of sterility/packaging 
discussion 


OA AmvII Trmo 
oO April 2009 


E-mail to M. Ryan of FDA 


Confirmation of sterility/packaging 
discussion 


30 April 2009 


E-mail from M. Ryan of FDA 


Confirmation of receipt of 
packaging testing flowchart 


1 May 2009 


E-mail to M. Ryan of FDA 


Cancellation of sterility/packaging 
discussion and request for QT- 
00501 clarification 


1 May 2009 


E-mail to M. Ryan of FDA 


Follow-up on receipt of cancellation 
e-mail 


1 May 2uuy 


E-mail from M. Ryan of FDA 


Confirmation of receipt of 
cancellation e-mail, request for 
submission timeframe 


6 May 2009 


E-mail to M, Ryan of FDA 


Request for teleconference 


6 May 2009 


E-mail from M. Ryan of FDA 


Proposal of 5/8 for teleconference 



Date 


Item 


Notes 


\j iviciy 


C-indli LO IVI. rvydn OT rUM 


Confirmation and details of 5/8 
teleconference 


\j iviay ^\J\Jj 


c-maii lO IVI. nyan or rUA 


List of ATS posters and 
presentations 


o iviay £.\J\Jj 


Leuer Trom o. i\eeiy OT rUA 


"No response required" for Laval 
BIMO inspection 


o IVIdy ZUU^ 


t-maii to M. Kyan ot PDA 


Request for call with S. Turtil of FDA 
regarding sterility/packaging 


IVIdy ZUU^ 


t-maii lo M. Kyan ot rUA 


Follow-up on availability of S. Turtil 
for sterility/packaging discussion 


IVIdy 


t-mdii Trom IVI. Kyan ot rUA 


Scheduling for response and 
sterility/packing discussions 


14 May 2009 


E-mail to M. Ryan of FDA 


Scheduling for response and 
sterility/packing discussions 


20 May 2009 


E-mail to M. Ryan of FDA 


6/1 availability for call 


ZU IVIdy ZuU^ 


t-maii trom m. Kyan ot f-UA 


Scheduling for response and 
sterility/packing discussions 


99 Maw 9nnQ 
ZZ IVIdy ZUU^ 


t-maii TO M. Kyan ot rUA 


Available dates for response 
discussion 


99 Maw 9nnQ 
ZZ IVIdy ZUU!7 


t-maii Trom ivi. Kyan ot rUA 


Response with FDA's available 
dates for response discussion 


22 May 2009 


E-mail to M. Ryan of FDA 


Response to FDA's available dates 
for response discussion 


26 Mav 2009 

1 Via y 


--mail \f\ IV/I R\/an CF^A 

c-iiidii KKj IVI. r\ydii OT rurt 


AvaiiaDiiity tor d/z/ and b/o calls 


26 Mav 2009 

^yj, iviay ^\J\j^ 


F-fYiail frr^m IV/I P\/an CI^A 

c iiidii iiuiii IVI. nyan ot rL/M 


Kesponse witn I-UA s available 
dates for response and 
sterility/packing discussion 


27 May 2009 


E-mail to M. Ryan of FDA 


Don Berry availability for 6/3 call 


27 May 2009 


E-mail to M. Ryan of FDA 


Draft rp^nnn^p^ fnr niiPQtinnc 9-10 
and proposed agenda for call 


27 May 2009 


Conversation with FDA 


Discussion with S. Turtil regarding 
sterility and packaging deficiencies 



Date 


Item 


Notes 


27 May 2009 


E-mail to M. Ryan of FDA 


Thank-you note for arranging 
sterility/packaging call and promise 
to incorporate into response 


28 May 2009 


E-mail from M. Ryan of FDA 


Setup of June 3'*^ call 


28 May 2009 


E-mail to M. Ryan of FDA 


Draft response to Question #1 


28 May 2009 


E-mail to M. Ryan of FDA 


Thank-you response for setting up 
call 


2 June 2009 


E-mail from M. Ryan of FDA 


Participants and agenda for 6/3 call 


2 June 2009 


E-mail to M. Ryan of FDA 


Participants for 6/3 call 


i June 2009 


Conversation with FDA 


Discussion with D. Shure and 
statisticians regarding deficiencies 


5 June 2009 


Letter to S. Runner of FDA 


Request for pulmonologists on 
panel 


9 June 2009 


P080032/A004 receipt 
letter from FDA 


Amendment A004 is the Letter to S. 
Runner regarding pulmonologists 
on panel 


lu June zuyy 


Response to Major 
Deficiency Letter 




11 June zuoy 


P080032/A005 receipt 
letter from FDA 


Amendment A005 is the Response 
to Major Deficiency Letter 


11 June zuuy 


E-mail to M. Ryan of FDA 


Electronic copy of Major Deficiency 
Letter Response 


11 June zuuy 


E-mail to M. Ryan of FDA 


Check on receipt of electronic copy 
of response 


1/ June zuuy 


E-mail from M. Ryan of FDA 


Confirmation of receipt of 
electronic copy of response 


16 June 2009 


E-mail to M. Ryan of FDA 


Presienter availability for panel 
dates 


20 June 2009 


E-mail to M. Ryan of FDA 


Request for call 


23 June 2009 


E-mail from M. Ryan of FDA 


Response re: request for call 


24 June 2009 


Conversation with M. Ryan 
of FDA 


Panel dates and constituency, panel 
pack, IFU, Dr. Slutsky 



Date 


item 


Notes 


June zuuy 


Letter to M. Ryan of FDA 


Letter with Calendar of Events 
leading up to panel meeting 


25 June 2009 


P080032/A006 receipt 
letter from FDA 


Amendment A006 is the Calendar 
of Events letter 


2 July 2009 


E-mail to M. Ryan of FDA 


Negotiation of panel dates 


2 July 2009 


E-mail from M. Ryan of FDA 


Tentative panel date of 10/27 


D juiy zuuy 


t-mail to N. Pate! of FDA 


Request for availability of pre-10/27 
dates 


6 July 2009 


E-mail to M. Ryan of FDA 


Request for September or early 
October panel date 


13 July 2009 


E-mail to M. Ryan of FDA 


Negotiation of panel dates 


14 July 2009 


E-mail from M. Ryan of FDA 


Request for call re: panel dates 


14 July 2009 


E-mail to M. Ryan of FDA 


Proposal for 7/14 call 


14 July 2009 


E-mail from M. Ryan of FDA 


Confirmation of 7/14 call 


14 July 2009 


E-mail to M. Ryan of FDA 


Number to call 


juiy zuuy 


E-mail to M. Ryan of FDA 


Request for early discussion of 
sterility/packaging review 


15 July 2009 


E-mail from M. Ryan of FDA 


Response regarding early discussion 
("no") 


17 July 2009 


E-mail to M. Ryan of FDA 


Request for status of Panel date 


17 July 2009 


E-mail from M. Ryan of FDA 


Update on status of Panel date 


23 July 2009 


E-mail to M. Ryan of FDA 


Request for status of Panel date 


23 July 2009 


E-mail to M. Ryan of FDA 


Thanks for feedback 


24 July 2009 


E-mail from N. Patel of FDA 


Update on status of Panel date 
(looking at 10/29) 


24 July 2009 


E-mail to N. Patel of FDA 


Request for status of Panel date 


24 July 2009 


E-mail from N. Patel of FDA 


Update on status of Panel date 


24 July 2009 


E-mail to N. Patel of FDA 


Thanks for status update 


27 July 2009 


E-mail to N. Patel of FDA 


Request for status of Panel date 



Date 


Item 


Notes 


28 July 2009 


E-mail from IM. Patel of FDA 


Update on status of Panel date 
(10/29 not good) 


28 July 2009 


E-mail to N. Patel of FDA 


Thanks of status update 


29 July 2009 


E-mail to N. Patel of FDA 


Request for status of Panel date 


30 July 2009 


E-mail to N. Patel of FDA 


Request for status of Panel date 


31 July 2009 


E-mail from N. Patel of FDA 


Update on status of Panel date 
(11/6?) 


5 August 2009 


E-mail to N. Patel of FDA 


Request for status of Panel date 


fi Ai 101 let 9nOQ 


t-iTidii jrorn n. rdtei or rL/A 


Moving forward with 10/28 Panel 
date 


6 August 2009 


E-mail to N. Patel of FDA 


Request for confirmation of 10/28 
Panel date 


6 August 2009 


Email from N. Patel of FDA 


Confirmation of 10/28 Panel date 




c-mdii lo IM. raiei ot rUA 


Request for city/hotel of Panel 
meeting and public forum schedule 


12 August 2009 


E-mail from N. Patel of FDA 


Confirmation of Gaithersburg as 
Panel city and 1-hour public forum 


13 August 2009 


E-mail to M. Ryan of FDA 


Request to contact OSB 


14 August 2009 


E-mail to M. Ryan of FDA 


Request for update on Major 
Deficiency Letter Response 


20 August 2009 


E-mail to M. Ryan of FDA 


Request to contact OSB 


25 August 2009 


E-mail from M. Ryan of FDA 


Request for update call 


25 August 2009 


E-mail to M. Ryan of FDA 


Proposal for 8/26 call 


26 August 200? 


E-mail from M. Ryan of FDA 


Confirmation of 8/26 call 


26 Ausust 2009 


RllVyiO incnor"hlr\n rociilfc 
QIIVIV^ II io|Jc^LLIUi 1 IcoUlLb 

letter to Dr. Castro 




3 September 2009 


Conversation with M. Ryan 
of FDA 


Status of deficiency letter response 
review, plan to work with OSB 


10 September 2009 


E-mail to M. Ryan of FDA 


Request to contact OSB 


11 September 2009 


E-mail from N. Patel of FDA 


Panel Pack logistics 



Date 


Item 


Notes 


11 September 2009 


E-mail from N. Patel of FDA 


Request to ienore Drevious e-mail's 
subject line (Ethicon) 


11 September 2009 


E-mail to N. Patel of FDA 


Panel details 


11 September 2009 


E-mail to N. Patel of FDA 


Proposed Panel Pack calendar 


14 beptember 2009 


E-mail to N. Patel of FDA 


Confirmation of sample Panel Pack 
submission date 


14 September 2009 


Conversation with N. Patel 
of FDA 


Timing of Panel Pack submissions 
and panel membership 


15 September 2009 


E-mail to M. Ryan of FDA 


Request for call 


15 September 2009 


E-mail from M. Ryan of FDA 


Response to call request 


15 September 2009 


E-mail to M. Ryan of FDA 


Number to call 


15 September 2009 


E-mail from M. Ryan of FDA 


Deficiency list 


15 September 2009 


E-mail to M. Ryan of FDA 


Working on availability for 9/17 call 


15 September 2009 


E-mail to N. Patel of FDA 


Agreement on Panel calendar 


16 September 2009 


E-mail to M. Ryan of FDA 


Request for short call 


. lb beptember 2009 


E-mail to M. Ryan of FDA 


Request for call-in information for 
9/17 teleconference 


ib beptember 2009 


E-mail to M. Ryan of FDA 


Request for clarification on FDA 
9/15/09 E-mail Question #3 


1/ jepiemoer zuuy 


E-mail from M. Ryan of FDA 


Call-in information for 9/17 
teleconference 


1/ jepiemoer zuuy 


E-mail to M. Ryan of FDA 


Request for call before 
teleconference 


17 September 2009 


Conversation with OSB at 
FDA 


nitial discussion with OSB 
regarding Post-Approval Study 


1/ bepremoer /uuy 


Conversation with M. Ryan 
of FDA 


Clarification that FDA 9/15/09 E- 
mail Question #3 was specific to the 
device and not packaging 


17 September 2009 


E-mail to M. Ryan of FDA 


List of participants on 9/17 OSB call 


17 September 2009 


E-mail from M. Ryan of FDA 


Contact info for J. Chen of OSB 


18 September 2009 


E-mail to M. Ryan of FDA 


Follow-up on call with OSB 



Date 


Item 


Notes 


18 September 2009 


E-mail from J. Chen of OSB 


No content (subject: PAS outline) 


21 September 2009 


E-mail to N. Pate! of FDA 


Questions re: Panel meeting 


21 September 2009 


E-mail from N. Pate! of FDA 


Notice that David Spindell is 
industry rep, panel makeup, AV 


22 September 2009 


E-mail from J. Chen of OSB 


No content (subject: PAS outline) 


22 September 2009 


E-mail to J. Chen of OSB 


Update on status of PAS outline 


23 September 2009 


E-mail to N. Pate! of FDA 


Thanks for feedback 


22 September 2009 


E-mail to N. Pate! of FDA 


Proposed agenda times 


23 September 2009 


E-mail from N. Patel of FDA 


Acceptance of agenda times 


23 September 2009 


E-mail to N. Patel of FDA 


E-copy of sample Panel Pack 




iviiilur revisions lO AmZ 
Clinical Study Report 


Amendment to PMA correction 
hospitalization data 


74. ^pntpmhpr 9nnQ 

^C|J LCI 1 1 UCI £.\J\Jj 


c-iiidu irom J. vnen oi Ujd 


Request to have the PAS outline by 
end of day 


24 SeDtember 200Q 


iiiail LU IVI, rxyail Ul rUM 


response to rUA y/iD/oy E-mail 
Question #3 


24 September 2009 


Conversation with M. Ryan 
of FDA 


Request for additional information 
in Panel Pack 


24 September 2009 


E-mail from M, Ryan of FDA 


Request for copy of Q0044 


24 September 2009 


E-mail to M. Ryan of FDA 


Copy ofQ0044 RevD 


24 September 2009 


E-mail to J. Chen of OSB 


Response to FDA 9/15/09 E-mail 
Question #2 and PAS outline 


24 September 2009 


E-mail from J. Chen of OSB 


Thank-you for PAS outline 


25 September 2009 


E-mail from J. Chen of OSB 


Request for outline of AIR2 follow- 
up 


28 September 2009 


E-mail to M. Ryan of FDA 


Request for teleconference 


28 September 2009 


Teleconference with M. 
Ryan of FDA 


^anel-related topics 


28 September 2009 


E-mail to N. Patel of FDA 




Request for industry rep phone 
number 



Date 


Item 


Notes 


28 September 2009 


E-mail to M. Ryan of FDA 


Question re: timing and delivery of 
FDA Questions and Panel Pack 


29 September 2009 


E-mail from N. Patel of FDA 


Industry rep phone number 


oepiemDcr zuu^ 


t-maii 10 iM. raiei ot ru 


Thanks for industry rep phone 
number 


OcpLciilUci ZUUZ7 


t-mdn Trom J. Lnen Or Uoo 


Request tor outline of AIR2 follow- 
up 


9Q ^fantomhor 900Q 


c-man 10 J. unen ot ubo 


Update on outline and request for 
feedback 




c-maii Trom j. Lnen OT Ubb 


Request to clearly state the study 
endpoints 


9Q Qon+QrviKar 9000 

jepiemoer zuuy 


t-maii to M. Kyan ot i-DA 


Update on Panel Pack, unblindmg, 
PAS 


ju jcpiemuer zuu^ 


t-maii Trom m. Kyan ot i-uA 


Update on blinding analysis and 
Panel Pack 


30 September 2009 


E-mail to M. Ryan of FDA 


Response to FDA 9/15/09 E-mail 
Question #1 


30 September 2009 


E-mail to J. Chen of OSB 


AIR2 follow-up outline 


1 Ortnhor 900Q 


t-maii 10 ivi. rvyan ot rUA 


Commitment to 10/1 AM delivery 
of hemoptysis response 


1 Drtohpr 9nOQ 


c-iiidM lo IVI, rvydn ot rUM 


Request for feedback on response 
to FDA 9/15/09 E-mail Question #3 


1 October 2009 


E-mail to M. Ryan of FDA 


Response to FDA 9/15/09 E-mail 
Question #4 


1 October 2009 


E-mail from M. Ryan of FDA 


Follow-up question on Question #4 


1 October 2009 


E-mail to M. Ryan of FDA 


Response re: Question #4 follow-up 


1 October 2009 


E-mail to M. Ryan of FDA 


Request for update on Question #3 


1 October 2009 


E-mail to M, Ryan of FDA 


Panel Pack 


2 October 2009 


E-mail to M. Ryan of FDA 


FU in Panel Pack 


2 October 2009 


E-mail to M. Ryan of FDA 


Formal response re: Question #4 
follow-up 



Date 


Item 


Notes 


z uctoDer zuuy 


b-mail trom M. Ryan ot FDA 


Feedback re: responses and 
electronic copy of Panel Pack 


2 October 2009 


E-mail to M. Ryan of FDA 


Follow-up on receipt of blinding 
analysis 


2 October 2009 


E-mail from M. Ryan of FDA 


Blinding analysis not received 




t-maii 10 M, Kyan ot rUA 


Clarification re: page numbers in 
electronic copy of Panel Pack 




E-mail from M. Ryan of FDA 


Response re: page numbers in 
electronic copy of Panel Pack 


b UctoDer zuuy 


E-mail from D. Shure of FDA 


Request for definition of "asthma 
(multiple symptom)" 


5 October 2009 


E-mail to D. Shure of FDA 


Response with definition of 
"asthma (multiple symptom)" 


5 October 2009 


E-mail from N. Patel of FDA 


Draft FDA Executive Summary 


D uciouer zuuy 


b-maii to N. Kate! ot FDA 


Timing of FDA Questions 


5 October 2009 


E-mail from N. Patel of FDA 


Response that FDA Questions 
would not be sent before Panel 
Pack 


6 October 2009 


E-mail to N. Patel of FDA 


Response that M. Ryan stated 
Questions and Executive Summary 
would come together 


6 October 2009 


E-mail from N. Patel of FDA 


Request for status of Panel Pack, 
update on Questions 


6 October 2009 


E-mail to N. Patel of FDA 


Response that other companies 
received FDA Questions before 
Panel Pack 


6 October 2009 


E-mail from N. Patel of FDA 


Request for status of Panel Pack, 
update on FDA Questions 


6 October 2009 


E-mail to N. Patel of FDA 


Panel Packs were shipped 10/5 


6 October 2009 


E-mail from N. Patel of FDA 


Response that he would confirm 
when Panel Packs are received 


6 October 2009 


E-mail to IM. Patel of FDA 


FedEx delivery of Panel Packs 



Date 


Item 


Notes 


6 October 2009 


E-mail from N. Patel of FDA 


Confirmation that Panel Packs were 
received 


6 October 2009 


E-mail to N. Patel of FDA 


Request for update on FDA 
Questions 


6 October 2009 


E-mail from N. Patel of FDA 


No new update on FDA Questions 


6 October 2009 


E-mail to N. Patel of FDA 


Thanks for update 


6 October 2009 


P080032/A007 receipt 
letter 


A007 is the blinding analysis CD 


7 October 2009 


E-mail from N. Patel of FDA 


Draft FDA Questions 


7 October 2009 


E-mail to N. Patel of FDA 


Request for call to discuss feedback 
with D. Shure 


7 October 2009 


E-mail from N. Patel of FDA 


Response to request for call 


7 October 2009 


E-mail to N. Patel of FDA 


Request for 48 hours to review FDA 
Questions 


7 October 2009 


E-mail to N. Patel of FDA 


Comments on FDA Executive 
Summary 


7 October 2009 


E-mail to N. Patel of FDA 


Copy of Executive Summary 
comments for Dr. Shure 


8 October 2009 


E-mail from N. Patel of FDA 


Request that comments on FDA 
Questions be sent as soon as 
possible 


8 October 2009 


E-mail to N, Patel of FDA 


Response that comments on FDA 
Questions would be sent shortly 


8 October 2009 


E-mail to N. Patel of FDA 


Comments on FDA Questions 


o October z009 


E-mail to N. Patel of FDA 


Check to see if comments on FDA 
Questions were received 


8 October 2009 


E-mail from N. Patel of FDA 


Confirmation that comments were 
received 


8 October 2009 


E-mail to N. Patel of FDA 


Cell phone number if needed 


8 October 2009 


E-mail from J. Chen of FDA 


Response re: statistical language 
question in FDA Executive Summary 


8 October 2009 


E-mail from N. Patel of FDA 


Final Panel Pack from FDA 



Date 


Item 


Notes 


8 October 2009 


E-mail from N. Patel of FDA 


Notification of Panel Pack shipment 


8 October 2009 


E-mail to N. Patel of FDA 


Request for final version of Panel 
racK ana u.uestions oy e-maii 


9 October 2009 


E-mail from J. Chen of OSB 


Request for clarification about 
staiisiicai nypotneses in rUA ranei 
Questions 




C-mdll LU IM. rdtei UT rL/M 


Kevision 10 response to rUA 
Question #3 


9 October 2009 


R080032/A008 receipt 


A008 is the hospitalization data 
correction letter 


1 Drtrihor 900Q 


C-mdll Trom j, v^nen oi u^d 


Request for clarification about 
statistical hypotheses in FDA Panel 
Questions 


16 October 2009 


E-mail to N. Patel of FDA 


Request for revised FDA Questions 


1 fi nrfnhf^r 900Q 


P. mail fmm M 0^^a\ nf CP^A 
C-ilidll ilUlIl IM. rdlcl OT rUM 


rveiease aaie ot rUA Liuestions, 
redactions, slide exchange 


19 October 2009 


E-mail to J. Chen of OSB 


Response to questions re: Post- 
Marketing Registry 


19 October 2009 


E-mail to N. Patel of FDA 


Copy of response to J. Chen 


1Q rirtnhiar 700Q 


p. moil tn Nl Potol n-f PPkA 
u-rndll to IM. rdiei OT rUM 


Kesponse re. reoaciions ana suae 
exchange 


90 Hrtrihiar 900Q 


C**ii1dil iO IM. rdiei OT rUM 


ATiernoon time to respono to 
questions, slide exchange 


20 October 2009 


E-mail from N. Patel of FDA 


Response re: afternoon questions, 
slide exchange 


20 October 2009 


E-mail from M. Ryan of FDA 


Request for teleconference 


21 October 2009 


E-mail to M. Ryan of FDA 


Agreement to teleconference 


21 October 2009 


E-mail from M. Ryan of FDA 


Teleconference information 


21 October 2009 


E-mail from M. Ryan of FDA 


Correction of teleconference time 


22 October 2009 


E-mail from M. Ryan of FDA 


Call-in information for 10/23 
teleconference 


22 October 2009 


E-mail to M. Ryan of FDA 


Thanks for call-in information 



Date 


Item 


Notes 


22 October 2009 


E-mail to N. Patel of FDA 


Request to provide presenter 
biographies 


27 October 2009 


E-mail to N. Patel of FDA 


Question re: 10/29 date on FDA 
website 


27 October 2009 


E-mail from N. Patel of FDA 


Response re: 10/29 date (it was an 
error), slide exchange, copies 


27 October 2009 


E-mail to N. Patel of FDA 


Request for panel roster 


27 October 2009 


E-mail from N. Patel of FDA 


Panel roster available 10/28 


27 October 2009 


E-mail to N. Patel of FDA 


thanks for roster response 


27 October 2009 


E-mail from N. Patel of FDA 


Slides available for exchange 


27 October 2009 


E-mail to N. Patel of FDA 


Slides incoming 


27 October 2009 


E-mail to N. Patel of FDA 


Asthmatx slides 


27 October 2009 


E-mail from N. Patel of FDA 


FDA slides 


27 October 2009 


E-mail to N. Patel of FDA 


Response re: time frame for slides 


27 October 2009 


E-mail to N. Patel of FDA 


FDA slide #58 mistake 


27 October 2009 


E-mail to N. Patel of FDA 


Reminder re: FDA slide #58 mistake 


27 October 2009 


E-mail from M. Ryan of FDA 


Response re: slide #58 


9 November 2009 


E-mail to M. Ryan of FDA 


Outstanding items for approval 


9 November 2009 


E-mail from J. Chen of OSB 


Response re: PAS protocol timing 


y iMovemDer zuuy 


b-maii trom M, Ryan ot FDA 


Response re: Outstanding items for 
approval 


10 November 2009 


Calls with M. Ryan of FDA 
and J. Chen of OSB 


Outstanding items and schedule for 
approval 


11 November 2009 


E-mail to M. Ryan of FDA 


Information for 11/12 call 


11 November 2009 


E-mail to M. Ryan of FDA 


IFU and Operator's Manual drafts 


11 iMovemoer zuuy 


t-maii Trom m. Kyan ot rUA 


Request for information on RFC 
design change, call time change 


12 November 2009 


E-mail to M. Ryan of FDA 


Response re: RFC design change 
and call time 


12 November 2009 


E-mail to M. Ryan of FDA 


RFC design change information 



Date 


Item 


Notes 


12 November 2009 


E-mail to J. Chen of OSB 
and D. Shure 


PAS outlines 


12 November 2009 


Call with M. Ryan of FDA 


RFC design change, symbols 
labeling, shelf-life, other topics 


12 November 2009 


E-mail to M. Ryan of FDA 


High radiation dose compatibility 
report 


12 November 2009 


E-mail to M. Ryan of FDA 


Symbols labeling 


12 November 2009 


E-mail from M. Ryan of FDA 


Catheter symbols OK, question re: 
RF Controller symbols 


12 November 2009 


E-mail to M. Ryan of FDA 


Response re; RF Controller symbols 


12 November 2009 


E-mail from M. Ryan of FDA 


Confirmation that RF Controller 
symbols are OK 


12 November 2009 


E-mail from J. Chen of OSB 


Confirmation of call time, 
participants, dialing info 


12 November 2009 


E-mail to J. Chen of OSB 


Confirmation of call time, 
participants 


12 November 2009 


E-mail from J. Chen of FDA 


Thank-you 


16 November 2009 


E-mail to M. Ryan of FDA 


Revised SSED 


16 November 2009 


E-mail to M. Ryan of FDA 


Revised IFU and Operator's Manual 
and redlines 


18 November 2009 


E-mail to J. Chen of OSB 


Revised PAS outlines 


18 November 2009 


E-mail from M. Ryan of FDA 


Request for original Q0044 test 
results 


18 November 2009 


E-mail to M. Ryan of FDA 


Summary table of QT-00481 results 


18 November 2009 


Call with M. Ryan of FDA 


Timeline, outstanding and resolved 
items 


19 November 2009 


E-mail from M. Ryan of FDA 


Request for original QT-00481 
report 


19 November 2009 


E-mail to M. Ryan of FDA 


Annotated Module 1 Attachment 
6C {QT-00481) 


19 November 2009 


E-mail to M, Ryan of FDA 


Request for IFU discussion 


19 November 2009 


E-mail to M. Ryan of FDA 


Schedule through 12/14 



Date 


Item 


Notes 


20 November 2009 


E-mail from J. Chen of OSB 

* 


Request for PAS outline redlines, 
FDA attendees of 11/13 call 


20 November 2009 


E-mail to J. Chen of OSB 


PAS outline redlines 


23 November 2009 


E-mail from J. Chen of OSB 


Thanks for redlines 


23 November 2009 


E-mail to J. Chen of OSB 


11/13 call minutes 


24 November zuuy 


E-mail from J. Chen ot OSB 


Thanks for minutes, PAS outline 
comments by 11/24. 


24 November 2009 


Call with M. Ryan of FDA 


PMA review status (IFU, PAS, 
testing, shelf life) 


24 November 2009 


E-mail from M. Ryan of FDA 


Labeling questions 


25 November 2009 


E-mail from J. Chen of OSB 


Comments on PAS outlines 


25 November 2009 


Call with M. Ryan of FDA 


IFU comments 


30 November 2009 


E-mail to M. Ryan of FDA 


IFU and Operator's Manual 
revisions 


1 December 2009 


E-mail to M, Ryan of FDA 


Updated SSED 


1 December 2009 


E-mail to J. Chen of FDA 


Updated PAS outlines 


2 December 2009 


E-mail from J. Chen of FDA 


Thanks for updated PAS outlines 


2 December 2009 


E-mail to M. Ryan of FDA 


Request for call about status 


2 December 2009 


E-mail to M. Ryan of FDA 


Minor corrections to IFU, Ops 
Manual, and SSED 


2 December 2009 


E-mail from M. Ryan of FDA 


Status update (no news) 


3 December 2009 


E-mail to M. Ryan of FDA 


Outstanding items for final approval 
by 12/14 


3 December 2009 


Call with J. Chen of OSB 


Sample size calculation 


4 December 2009 


E-mail from M. Ryan of FDA 


IFU change requests 


4 December 2009 


E-mail to M. Ryan of FDA 


Plan for response to IFU change 
requests 


'f uctemDcr zuu^ 


c-mdii lO ivi, rvydn or ruM 


rxcvisions lO iru 


4 December 2009 


E-mail from M. Ryan of FDA 


Request for hard copies of 
amendments to Document Mail 
Center 



Date 


Item 


Notes 


4 uecemDer zuuy 


b-maii to M. Kyan ot rDA 


Response re; sending PMA 
amendments 


7 December 2009 


E-mail to J. Chen of OSB 


Revised PAS2 outlines, response re: 
PAS2 sample size 


8 December 2009 


E-mail from J. Chen of OSB 


Thanks for revisions and response 


8 December 2009 


E-mail to M. Ryan of FDA 


Revised SSED 


o uecemDer zuuy 


t-maii Trom J. Lnen ot Ubo 


Revision to success criteria and 
dealing with missing data 


8 December 2009 


E-mail to M. Ryan of FDA 


Revised SSED preclinical section, 
error corrected 


8 December 2009 


E-mail to J. Chen of FDA 


Revisions to PASl outline, question 
re: PAS2 


8 December 2009 


E-mail from J. Chen of FDA 


Clarification on question 


8 December 2009 


E-mail to J. Chen of FDA 


Revisions to PAS2 outline 


9 December 2009 


E-mail to J. Chen of FDA 


Statistician availability 


9 December 2009 


E-mail from J. Chen of OSB 


Update on PAS2 review 


10 December 2009 


Amendment A009 


Hard copies of high dose 
compatibility report 


10 December 2009 


E-mail to M. Ryan of FDA 


Revised SSED 


10 December 2009 


E-mail to J. Chen of FDA 


Revisions to PASl and PAS2 outlines 


10 December 2009 


E-mail to M. Ryan of FDA 


Revised Operator's Manual 


10 December 2009 


E-mail to M. Ryan of FDA 


Availability 12/11 


11 December 2009 


Amendment AOlO 


Final catheter package labels 


11 December 2009 


A009 receipt letter 


High dose compatibility report 


14 December 2009 


AOlO receipt letter 


Final catheter package labels 


14 December 2009 


E-mail from M. Ryan of FDA 


Update on PMA review (looking at 
labeling) 


17 December 2009 


E-mail from M. Ryan of FDA 


Redlined IFU 


17 December 2009 


E-mail to M. Ryan of FDA 


Revised IFU incorporating FDA 
changes 



Date 


Item 


Notes 


17 December 2009 


E-mail from M. Ryan of FDA 


Request for revised Ops Manual 


18 December 2009 


E-mail from M. Ryan of FDA 


Two issues re: IFU 


18 December 2009 


E-mail to M. Ryan of FDA 


Revised IFU incoming 


18 December 2009 


E-mail to M. Ryan of FDA 


Confirming removal of potential risk 
language 


18 December 2009 


E-mail to IVI. Ryan of FDA 


Revised IFU and Ops Manual 


18 December 2009 


E-mail to M. Ryan of FDA 


Revised SSED 


21 December 2009 


E-mail to L Schultheis of 
FDA 


Efforts toward approval by year- 
end 


22 December 2009 


E-mail from L Schultheis of 
FDA 


Response re: year-end approval 
efforts 


22 December 2009 


PMA inspection letter 


Voluntary action indicated (VAI) 


23 December 2009 


E-mail to J. Salyer and M. 
Choe of FDA 


Response to PMA inspection letter 


24 December 2009 


E-mail from M. Choe of FDA 


PAS conditions form 


27 December 2009 


E-mail to M. Choe of FDA 


Completed and signed PAS 
conditions form 


4 January 2010 


E-mail to M. Ryan of FDA 


Inspection question answered 


22 January 2010 


E-mail from M. Ryan of FDA 


Request for patient labeling 


22 January 2010 


E-mail from J. Chen of FDA 


Recommendation to work on PAS 
protocols 


Z4 January zUlU 


b-mail to M. Kyan ot rDA 


Patient brochure and guidance 
checklist 


2.1 January /uiu 


t-maii to J, Chen ot I-DA 


Response re: timing of PAS 
protocols 


1 heDruary zuiu 


E-mail frpm J, Chen of FDA 


Response re: timing of PAS 
protocols 


^ reDi uary zuiu 


t-maii to IVI. r\yan oi rUM 


Kequesi lor upoaie on patient 
brochure review 


5 February 2010 


E-mail from M. Ryan of FDA 


Update on patient brochure review 
(no news) 



Date 


Item 


Notes 


7 February 2010 


E-mail to J. Chen of FDA 


PAS #2 protocol 


15 February 2010 ' 


Email to M. Ryan of FDA 


Request for quicker review of 
patient brochure 


16 February 2010 


E-mail to L Schultheis 


Request for quicker review of 
patient brochure 


16 February 2010 


E-mail from J. Chen of FDA 


Thanks for PAS #2 protocol 


17 February 2010 


E-mail to J. Chen of FDA 


PAS#1 protocol (AIR2x) 


23 February 2010 


E-mail from M. Ryan of FDA 


Comments on patient brochure 


24 February 2010 


E-mail to M. Ryan of FDA 


Request for interactive review of 
patient brochure 


24 February 2010 


E-mail to M. Ryan of FDA 


Revised patient brochure 


26 February 2010 


E-mail to M. Ryan of FDA 


Minor revisions to patient brochure 


2 March 2010 


E-mail from J. Chen of FDA 


Notice that protocol comments 
may not come until April 


5 March 2010 


E-mail to M. Ryan of FDA 


Revised patient brochure, 
validation, drug examples 


5 March 2010 


E-mail from M. Ryan of FDA 


Unable to review before morning 
call 


5 March 2010 


Conference call with FDA 


Patient brochure review 


7 March 2010 


E-mail to M. Ryan of FDA 


Patient brochure Rev 14 


9 March 2010 


E-mail from M. Ryan of FDA 


Suggested re-write of patient 
brochure 


9 March 2010 


E-mail to M. Ryan of FDA 


Patient brochure Rev 16 


17 March 2010 


E-mail from M. Ryan of FDA 


Patient brochure revisions 


17 March 2010 


E-mail to M. Ryan of FDA 


Patient Brochure 3/17 rev 


19 March 2010 


E-mail to M. Ryan of FDA 


Request for brochure review status 


19 March 2010 


E-mail from L Schultheis of 
FDA 


Will try to provide feedback early 
next week 


19 March 2010 


E-mail to DB Tillman of FDA 


Background on our review and 
request for call 


22 March 2010 


E-mail to M. Ryan of FDA 


Request for call on status 



Date 


Item 


Notes 


22 March 2010 


E-mail from DB Tillman of 
FDA 


No call necessary, clinical deputy 
Dr. Markham Luke will continue 
involvement in review after DBT 
departure 


22 March 2010 


E-mail to DB Tillman of FDA 


Thanks for reply 


23 March 2010 


Conversation with M, Ryan 
of FDA 


Status of brochure and PMA review 


23 March 2010 


E-mail to M. Ryan of FDA 


Checking on redlined brochure 


24 March 201O 


E-mail from M. Ryan of FDA 


Typos in IFU 


24 March 2010 


E-mail to M. Ryan of FDA 


Corrected IFU 


24 March 2010 


E-mail from M. Ryan of FDA 


Effect of IFU dyspepsia correction 
on brochure 


24 March 2010 


E-mail to M. Ryan of FDA 


No effect on brochure from IFU 
dyspepsia correction 


25 March 2010 


E-mail from M. Ryan of FDA 


Good changes in IFU, request for 
the same in Ops Manual 


25 March 2010 


E-mail to M. Ryan of FDA 


Confirmation of Ops Manual 
changes, and SSED too 


25 March 2010 


E-mail to M. Ryan of FDA 


Revised Ops Manual and SSED 


25 March 2010 


E-mail from M. Ryan of FDA 


Thanks for revisions 


30 March 2010 


Call with M. Ryan of FDA 


Status update (still with PMA staff) 


1 April 2010 


Call with L Byrd of FDA 


Status update 


8 April 2010 


Call with L Fisher of FDA 


Status update 


8 April 2010 


E-mail'to L Fisher of FDA 


Status update and contact info 
during Debbie's vacation 


9 April 2010 


E-mail from M. Ryan of FDA 


Changes to labeling 


10 April 2010 


E-mail to M. Ryan of FDA 


IFU; Ops Manual, and brochure 
revisions 


13 April 2010 


E-mail from M, Ryan of FDA 


Minor brochure revisions 


13 April 2010 


E-mail to M. Ryan of FDA 


Revised brochure 


14 April 2010 


E-mail from M. Ryan of FDA 


Thanks for revised brochure 



Date 


Item 


Notes 


16 April 2010 


E-mail from J. Chen of FDA 


Feedback on PAS protocols 


19 April 2010 


E-mail to M. Ryan of FDA 


Revised SSED 


19 April 2010 


E-mail from M. Ryan of FDA 


Request for preclinical AE info for 
SSED 


20 April 2010 


E-mail to M. Ryan of FDA 


Commitment to provide AE info by 
morning 


20 April 2010 


E-mail to M. Ryan of FDA 


Revised SSED with AE info 


21 April 2010 


E-mail from M. Ryan of FDA 


Thanks for updated SSED 








29 April 2010 


Amendment AOll 


Final approved labeling 



